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ADVERTISEMENT. 



There has. beep a call, from different parts of the country^ 
for a Key to ^* Adams* s New Aritfynetic" A teacher in the 
state of New York writes — ''In large schocds, a Key is 
almost indispensable for teachers, who, pressed by various 
and distracting cares, have neither time nor composure of 
mind to run over a long process in arithmetic to detect a 
mistake, the calls for which are not unfrequent; whereas, 
with a Key in their hands, they can give the necessary aid, 
where and when it is needed, with very little expense of 
time." He further remarks — " The main object of a Key 
is to save the time of the teacher ; it should, of course, be 



KEPT FROM PUPItS." 



In compliance with the above and similar calls, this Key 
has been prepared. No pupil, having a teacher, should 
possess a Key. The effort, and, it may be, hard thinking, 
required in solving a question, are the very things which do 
him good : from these he should have no desire to escape. 

Every school-house should be furnished with a black- 
board; arithmeticians should be classed, and exercised 
upon it. This is one of the great modem improvements 
in teaching the science. Neglect is chargeable somewhere, 
if it be not done. 

This Key may be regarded as an experiment to aid the 
teacher, without prejudice to the pupil. Should more evil 
come of it than good, it will be suppressed. 
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ADDXTZOXr 

OF SIMPLE NUMBERS. 
ITS. EXAMPLES FOR PRACTICE. 



I 



19. 1817 




20. 100 


21. 


1200 


1950 




2160 




850 


2156 




785 




1000 


2210 




92 




1086 


Ans. 8133 




Ans. 3137 


Ans, 


74 
4210 


22. \ 


300,000 
80,000 
40,000 


23. 


298,335 
244,161 
235,764 






152,840 


• 


253,287 




i 
( 


389,000 




83,059 




« 


13,000 


^ 


275,248 




Ans, 1,474,B40 


Ans. '. 


1,389,854 




24. 2513 


25. 


5,977,388,027,299, 


Ans. [ 


JO. 140 


307 


26. 1 


26,556,646,143,441, 


Ans, 


64 


180 


27. ! 


25,000,717,835,675, 


Ans. 


^234 


251 


28. 1 


31,581,149,281,433, 


Ans, 


73 


244 








47 


363 




29. 46723 




36 


102 




6742 




25 


44 




986 


Ans, 619 


Ans. 4004 




A;t5. 54451 . 







A* 



6 SUBTRACTION OF 8IMFL£ NUMBERS. ^S. 

suFPUsmmxT to addition. 

EXERCISES* 

1. 1732 2» 481 3. 8671 4. 684 

67 1827 597 876 

Arts. 1799 Ans. 2308 Ans. 9268 Am, 1560 

■ # 

5. 317 6. 16000 7. 1476 

812 1616 , 4768 

1350 17616, daughter. f^^ 



2479 1800 

2479 



4768 



19416, son. . 00*540 

Ans. 4958 17616, daughter. ^''^- ^^"^^ 

Ans. 37032, estate 

8. 375 9. 108 10. 34 11. 16 

375 108 . 15 16 

375 124 A 7^ 12 

375 124 ^ns. 4» g 



76 
60 

Ans, 600 



Ans. 1500 ^ Ans, 52 



SVBTRACTXOir 

OF SIMPLE NUMBERS. 

ITS. EXAMPLES FOR PRACTICE. 

27. 10000 — 4567 = 5433 dollars, value of the land, Ans, 

28. 1,659,854 — 1,232,454 =427,400, incr. in 20 yrs., Ans. 

29. 7,648,203 — 928,671 := 6,719,532, difference, Ans, 

30. 1,487,945 — 358,642 = 1,129,303, must be added, Ans. 

31. 15,293 — 13,682 = 1,61 1 dollars gained, Ans, 



vs. SUPPLEMENT TO SUBTRACTION. 7 

92. From 364,710,825,193 33. Fxom 831,025,403,270 
Take 27,940,386,574 Take 651,308,604,78? 

Rem. 336,770,438,619 Rem, 179,716,798,488 

34. From 127,368,047,216,843 
Take 978,654,827,352 

Rem. 126,389,392,389,491 



SXTPPUESniKENT TO SUBVRAOTZON. 

EXERCISES. 

1 . 1775 — 1492 = 283 years, Ans. 

2. 1827 — 1773 = 54 years, Ans, 

3. 1826 — 80 z= 1746, Ans, 

4. 15687 — 8764 = 6923, the less number, Ans. 

5. 3794 — 865 = 2929, Ans, 

6. 6350 — 789 = 5561, Ans, 

7. 123,706 — 43,940 = 79,766, Ans. * 

- 8. 2,500 + 2,500 = 5,000 ; then, 12,000 — 5,000 = 7,000 
dollars, the son's share, Ans, 

9. 17,000,000 — 56,000 = 16,944,000 will remain, Ans. 

10. 1301 + 2561 + 3120 ±= 6982 ; then, 10000 — 6982 
= 3018, Ans, 

11. 187 — 114 =: 73 dollars more, Ans, 

12. 104-10 + 10+10 + 10 + 10 + 10+1 + 1+1 

= 73; and 10^+10 + 10 + 10 + 1 + 1 + 1 + 1 + 1 = 
45 ; then, 73 — *45 = 28 = 2 ten dollar bills, and 8 one dol- 
lar, Ans, , 

13. 24 — 16 = 8, difference, Ans. 

14. 24 — 8 = 16, the less number, Ans, 

15. 40 — 16 = 24, the greater number, Ans, 

16. 68 — 49= 19 feet, height of the stump left, Ans. 

18. 45 + 38 + 29 = 112; and 17 + 10+5 = 32; then, 
1 12 — 32 = 80 dollars, Ans. 

19. 28 + 14 = 42, and42 — 40 = 2 cents lost by the bar- 
gain, Ans. 

20. 67 + 67 + 67+67 = 263; and 42 + 42 + 42 + 42 
= 168; then,268 — 168= 100 miles apart, close of the 
fourth day, Ans. 

21. 40 + 40 = 80, and 80 — 70 =r 10 miles apurt Tues- 
day night, Ans, 
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MULTIPLICATION OF SIMPLE . N1TMB&R8. 1l 8^ 10. 



22. 47 + 84 4-23 + 143 z= 297, and 379—297=82 dol- 
lars still due, Ans, 

23. 34764 — 14297= 20467 dollars, Ans. 

24. 274 — 194 = 80 dollars, what the second man paid ; 
and 80 — 20 = 60 dollars, what the third man paid; then, 
274 4- 80 + 60 = 414, and 482—414 = 68 dollars, what the 
fourth man paid, Ans, 



MULTXPLXCATXOir 

OF SIMPLE NUMBERS. 



If 10. EXAMPLES FOR PRACTICE. 



18. 57 
320 

114 
1?1 



Ans. 18240 



19. 436 
320 

872 
1308 

Ans. 139520 



20. 784 

m 

7056 
4704 

Ans, 54096 



21. 1851 

758 

14808 
9255 
12957 

Ans. 1403058 dols. 



22. 24 

7 

168 
36 5 

~840 

1008 

504 



23. 13 

28 

104 
26 



364 No. yds. 
6 



Ans. 2184 dollars, 
Ans. 61320 miles in whole 
1 year. cost. 



24. 37864 
235 


25. 29831 
952 




26. 93956 
8704 


189320 
113592 

75728 


59662 
149155 
268479 




375824 
6576920 
751648 


Ans. 8898040 


Ans: 283991 12 


Ans. 


817793024 



f 11, 12, 13. cofmutmoNs in mvltipucation. 



9 



IT U- When the muUiplier is ^ composite number. 



3. 8X7X2 = 112; 
hence, 342 

8 



4. 6X8=48; 
hence, 367 
6 



2736 

7 


2202 

8 . 


19152 
2 


Ans. 17616 


Ans. 38304 


% 


5. 7x8—56; 
hence, 853 

7 


. 6. 6x 12 = 72; 
hence, 1086 
6 


5971 

8 


6516 
12 



Ans. 47768 



Ans. 78192 



IT 12. When the multiplier is 10, IDO, 1000, ^c. 

1. 76 X 10 =i {annex one cipher) 760 dollars, Ans. 

2. 126 X 100 = {annex two ciphers) 12600 dollars, Ans. 

3. 312 X 1000 = {annex three ciphers) 312000 dollars, Ans. 

4. 5682 X 10000 = {annex four ciphers) 56820000, Product. 

5. 82134 X 100000 = {annex fve ciphers) 8213400000, Prod. 

% 13. When there are ciphers on the right hand of the 

multiplicand, S^c. 

2. 400 3. 357 4. 8600 

700 6300 17 



Ans. 280000 



1071 
2142 

Ans. 2249100 



602 

86 



Ans. 146200 



5. 9340 
. — 460 

- 5604 
3736 

4296400 



y 



>■- 



6. 5200 
410 

52 

208 

2132000 



.^ 



10 SUPPLBMENT TO M«7IiTIPU0A7ION. f 13. 



When there are ciphers between the significant Jigures^ S^c, 



9. 543 




10. 1620 


11. 36243 


206 




2103 


32004 


3258 




486 


144972 


1086 




162 


72486 


Ans. 111858 




324 


108729 




Ans 


. 3406860 


Ans. 1159920972 



SXrPPXiSlMEZSHT TO lMnrZ.TXPZJCOATXON. 

1. 10700 X 46 = 492200 dollars taken, ^n5. 

2. 145 X 2=290 (families,) which X 6= 1740 inhabit- 
ants, Ans, 

3. 46 X 60 = 2760 days' work, or men required, Ans. 

4. 27 X 6= 162, and 31 X 6= 186; then, 162 + 186= 
348 miles apart, Ans, 

5. 4 X 7 X 6 X 20= 3360, Ans. 

6. 18 X 90 = 1620 days, Ans, 

7. 1 15 X 27 = 3105 dollars, Ans. 

8. 265 X 98 =23585, Ans, 

9. 9 X 12 X 14 = 1512, Ans. 

10. 346 X 95 = 32870 times, Ans. 

11. 60 X 40 = 2400 seconds in 40 minutes, Ans. 

12. 60 X 60 = 3600 seconds in an hour, and 3600 X 3 
(the hoars from 9 o'clock to 12) = 10800 seconds, Ans. 

13. 467 X 6 = 2802 shillings, Ans. 

14. 62 — 44=8, which X 10 = 80 miles, Ans. 

15. 84 X 6 = 504 cents for 84 years, Ans. 

16. 95 X 6 = 570 cents, Ans. 

17. 468 X 6 = 2808 cents, and 48 X 7 = 336 cents \ then, 
2808 + 336 = 3144 cents, Ans. 

la 10 — 7 = 3, and 3 X 5 = 15 cents, Ans. 

19. 4X5X7X6X9X8X3=181440, -4n5. 

20. 63 X 8 = 504 gallons in 8 hogsheads, and 504 gal- 
lons X 4 = 2016 quarts, which X 2=4032 pints, Ans. 
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Y19. DIYISION OF BIMPL£ NVHBERS. II 

Dxvxsxoir 

OP SIMPLE NUMBERS. 

If 19. EXAMPLES FOR PRACTICE. 

1. 27)6318(234. 2. 52)1248(24. 

54' 104 



91 
81 


- 


208 , 
208 


108 
108 




( 


a 29)153598(5296^1. 
145 


4. 


. 63 ) 30131 ( 478iJ. 
252 


85 • 
58 




493 
441 


279 
. 261 




521 
504 


188 
174 




17 


14 






5. 92)7652(83*1. 
736 


6. 


256)7168(28dol. 
512 


292 
276 




2048 
2048 



16 

7. 365)974932(2671^. 8. 563 ) 3228^42 ( 5734 dol. 
730 2815 

2449 4132 

2190 3941 

2593 1914 

2555 1689 

382 • 2252 
365 2252 

17 



Id DIVISION OF BttftPLB NI710MHI8. inK* 

10. 3216 ) 1030609615 ( 320661. 
9. 976)57624(69^. 9645 

8824 6430 

8784 



18036 



40 16075 



11. 8766)696088000(68000. 1^ 
' 52596 ^^^^ 



70128 

70128 

* 

12. 1307 ) 1234567890 ( 944581 JWA.. 
11763 * 



3215 
3215 



^ 13. 7812 ) 40703086 ( 5210fMf. 
5987 -TZTZZ 

COQQ Io4t50 

5==^ 15624 



esS 8062 

5^ 7812 



10639 -Z^ 

10456 -^^^^ 

1^0 
1 307 

623 . . 

14. 9124 ) 987649031 ( 108247f ^. 
9124 

' 75249 

72992 



22570 
18248 

43223 
36496 



67271 
63868 

3403 



IT 20^ 21, 2%. CONTRACTIONS IN DIVISION. 13 

IF 20. WTien the divisor is a composite number. 

3. Y^. 6X8 = 48 ; therefore, 576 -7- 6 = 96, and 96 -r- 

8 = 12, Ans. 

4. JL||ii. 7X9 = 63, then 1260 -^ 7= 180, and 180-r 

9 :z= 20 Ans • 

6. 4P- 9 X 9 = 81 ; 2430 -r- 9 = 270, which -^ 9 z= 
30, ^ns. 

6. i^. 7X8 = 56; 448-~7=64,which-^8 = 8,^n5. 

IF 21. To divide hy 10, 100, 1000, S^c. 

3. 1|00)345|67 = 345^^, that is, 345 doUars 67 cents, 
Ans, 

4. 1|00 ) 45678140 = 45678^^^, that is, 45678 doUars 40 
cents, Ans. 

5. 1 00 ) 3456|00 = 3456 dollars, Ans. 

6. 1 00 ) 426|04 = 426^ = 426 doUars 4 cents, Ans. 

7. 1 000 ) 845|000 = 845 dollars, Ans. 

8. 1 000 ) 61487 = 6^V?y = 6 dollars 487 mills, Ans. 

9. 11000 ) 96842|378 = 96842^3^^ = 96842 dollars 378 
mills A.ns. 

10! 1 10 ) 3464|0 = 3464 cents, Ans. 

IT 22i When there are ciphers on the right hand of the 

divisor. 

4. 2|0 ) 34650|0 

17325 yards, Ans. 

5. 9|00000 ) 764|28400 

84f§§^^g, Quotient. In dividing 764 by 9, 
there is a remainder of 8, to which annexing, or bringing 
down, the figures cut off in the dividend, makes the fraction 

6. 84|000 ) 345006|000 ( 4107^, Quotient. 
336 

90 7. 7|0000 ) 468|0000 

84 



§06 

5S8 



66f , QuaHent. 



18000, Remainder. 
B 



14 flUP^LEBfSNt TO DlVlSIOK. H HS. 

BJn^viiSaasxrt to Bnrzsxoxr. 

BXERCISES. 

1. 15|00 ) 26250100 ; then, 26250 -i- 15 = 1750 dollars, 
Ans. 

2. 18950 ~ 25 = 758 men, -AnsT 

3. 7412 -^ 34 = 218 in a cask, Ans. 

4. 505710-7-135 = 3746, ^ns. 

5. 95,000,000 -^8 = 11 ,875,000 miles a minute, Ans. 

6. 704-7-11=64, Ans. 

7. 704-7-64 = 11, Ans. 

8. 144 -^ 18 = 8, Ans. 

9. 144 -^ 8 = 18, Ans. 

10. 585 -T- 13 = 45 miles each day, Ans. 

11. 585-^-45= 13 days, Ans. 

12. 560 -^ 35 = 16 dollars, Ans. 

13. 560-7- 16 = 35 cows, Ans. 

14. 364812-7-12 = 30401 feet, ^W5. 

15. 364812 -7- 30401 = 12 inch*, Ans. 

16. 4875|0-7-5|0 = 975 dollars, ^W5. 

17. 48750 -7- 975 = 50 men, Ans. 

18. 17484 -7- 186 = 94 pounds, Ans. 

19. 17484 -h 94 = 186 chests, Ans. 

20. 1740 -f- 12 = 145 houses, and 12 (the number of per 
sons in each house) -7-2 (the number of families) =6, the 
number of persons in each family, Ans. 

21. 2760 -7- 120 = 23 men to dig it in 120 days, Ans. 

22. 32870-7-95 = 346 times in running 1 mile, Ans. 

23. 2419200 -7- 60 = 40320 minutes, Ans. 

24. 525960-7-60 = 8766 hours, ^«5. 

25. 8766 -7- 24 = 365^^ = 365 days, 6 hours, Ans. 

26. 480 -^ 48 = 10 times, Ans. 

27. 47854 -^ 3478 =13§f4^ft,= 13 times and a remam- 
oer of 2640, Ans. 

28. 32 -7- 8 = 4 quarts, Ans. 

29. 204030648 -^ 2 = 102015324, Ans. 

30. 3456320 -7-3=1 152106|, Ans. 



BnSOSXiXiANSOUS QXTBSTZONS. 

1. 2184-142 = 360 dollars, Ans. 

2. 360—218 =142 dollars, cost of the horse; and 360— 
142=218 dollars, cost of the chaise, Ans. 



1.23, 24, 25. MISCELLANEOUS questions! U 

3. 487 — 348 = 139, the less number ; and 487 — 139 
= 348, the greater number, Ans, 

4. 7842 — 3481= 4361, the remainder ; and 7842 —4361 
= 3481, the subtrahend, Ans. 

1123. 5. 48— 1-9 = 29, ^n5. 

6. 29 — 10=19, the less number, Ans, 

7. 19 + 10=: 29, the greater number, 

•8. 44X5=220; 974X3=2922; 600X6=3600; and 
220 -f 2922 + 3600 = 6742 dollars, Ans. 

9. 15X6= 90, and 90 + 67 = 157 ; then, 157 — 124 
= 33 dollars, Ans. 

10. 15 X 13= 195 cents, Ans. 

11. 487 -^- 2 = 243^ bushels, Ans. 

f 24. 12. 948 X 84 = 79632 cents = 796 dollars 32 
cents, Ans. 

13. 28400 -7- 648 = 43|ff cents per pound, Ans, 

14. 754 X 25= 18850, Ans. 

15. 18850^25 = 754, Ans. 

16. 18850-^-754 = 25, Ans. 

17. 365 X 6 = 2190 cents saved in 1 year, and 2190 X 
45 =: 98550 cents saved in 45 years ; 12 dollars = 1200 cents, 
the cost of 1 cow ; then, 98550 -7- 1200 = 82^^^^, that is, 
82 cows and 1^,^(7 of another cow, Ans. 

18. 8x4 = 32x2 = 64 — 34 = 30-1-10 = 40,^4715. 

19. 64x3=192"T-8=24 + 7 = 31 — 4=27, ^115. 

20. 8 X 8=: 64 squares, Ans. 

f 25. 22. 40 X 24 = 960 square rods, Ans. 

23. 12 X 12z= 144 square inches, Ans. 

24. 14 X 2 = 28 square feet, Ans. 

25. 6 X 6 = 36 square miles, -Ans. 

26. 12480 -^- 20 = 624, and 624 X 2 = 1248 acres bought ; 
then, 22464 -^ 1248 = 18 dollars, the cost per acre, Ans. 

27. 4 quarts X 12 cents = 48 cents, to which -|-34 cents 
(had for the knifej = 82 cents ; then, 86 — 82 = 4 cents lost 
by the bargain, Ans. 

28. 5 X 6 = 30 seats, which X 2 = 60 pilpils, 
2X3= 6 do.' which X 2= 12 do. 
One long seat ;=----- 8 do. 

80 do. Ans, 

29. 16X15 = 240, to which +12 (feet waste) =252 
feet, Ans. 



16 ADDITION AND SUBTRACTION OF FEDERAL MONET. ^25,28. 

30. 6 X 6 = 30, and 30 — 3 = 27 yards, Arts. 

31 . 28 -^ 14 = 2 feet, Ans. 

32. 144 -4- 6 = 24 pounds, Ans. 

33. 25 (pounds of tea) X 42 = 1050, and 1050 -7- 15 = 
70 pounds of butter, Ans. 

36. 30-T-3= 10, which is ^ of 80; then, 10 X 2 = 20, 
which is f of 30, Ans. 

, 39. 246876 -r 4 = 61719, which is i of 246876; and 
61719 X 3= 185157, which is J of 246876, Ans. 

41. 12243648 (inches) -7- 12 (the inches in one foot) = 
1020304 feet, Ans. 

42. 128 -T- 4 = 32 cents, cost of 1 pound ; and 32 X 100 
= 3200 cents, cost of 100 pounds, Ans, 

43. 20 X4 = 80 cents, which -^ 4 = 20 oranges, Ans. 

44. 68000 X 24 = 1632000 mUes in 1 day ; 1632000 X 
365 = 595680000 miles in 1 year, which -^40= 14892000 
-T- 365 = 40800 years, Ans. 

45. 80 X 6 (the working days in 1 week) = 480 cents 
per week, which X 20 zz: 9600 cents, Ans. 

46. 23+14 = 37, age of the father when his wife died; 
37 — 12 = 25, his age when his daughter was born ; and 25 
— 5 = 20, his age when his daughter's husband was born; 
then; 20 -f- 40 = 60 years old at his death, Ans. 

47. 20 X 8 = 160 rods, Ans. 

48. 1 60 4- 20 = 8 rods wide, Ans. 

49. 160 -7- 8 = 20 rods long, Ans. 

50. 400 ^ 25 = 16 rods wide, Ans. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT as. EXAMPLBS FOR PRACTICE. 

1. $6'75 + $2'30+$'92+$a25+$'06=$10'15i, 
Ans. 

2. 9 237*62 + $ 350*00 + $ 86*125 + $ 9*625 + $ *834 
= $ 684*204, Ans. . 

3. $ 300*00 -f $ 50*60 4- $ 9*08 = $ 359*68, Ans. 

4. 9 56*18 + 9 7*375 + 9 280*00 -f- $ *287 -f * 17*00 + 
$90*413 = 9 451*255, Ans. 

5. 9 76*50 -f 9 85»00 + 9 17*25 = 9 178*76, Ans. 

6. ( *28 4. 9 *375 + $ *24 + $ 11*00 + 9 1*625 + 9 *06 
+ J*04=$13*62, ilfw. . . 



IT S9, 30. MULTIPLICATION OP FEDERAL MONEY. 17 

8. $ 21*375 — $ 18'00 =r: $ 3*37 J, Ans. 

9. $82*00— $79*75 = $2*25, loss, ^W5. 

10. $176*00 — $16*50 =$159*50, ^«5. 

11. $ 5400*00 — $ 725*375 = $ 4674*62*, Ans. 

12. $ 500*00 — $ '83 = $ 499* 17, Ans. 

13. $ 1200*00 — $ 800*35 = $ 399*65, Ans. 

14. $ 7*00 — $ '005 = $ 6*995, Ans. 

15. $ 25*00— $ 16*82 = $ 8*18, Ans. 

16. $ 250*00 — $ 87*14 = $ 162*86, Ans. 

17. $ 1 0*00 — $ 6*25 -f $ '41 = $ 2*34, Ans. 



IT 29. MULTIPLICATION OF FEDERAL MONEY. 

3. $*885X 250 = $221*25,^715. 

4. $ 6*375X87= $ 554*62j, Ans. 

5. $*285X63=$17*95J, ^n5. 

6. $ *125 X365= $ 45*62^, which X5=228*m, Ans. 

7. $ 36*75 X 17800 = $ 654150*00, Ans. 

8. $ 367*00 X 46 = $ 16882*00, Ans. 

9. $ *273 X 8600 = $ 2347*80, Ans. 

12. $ 18745 -^ 2 = $ 9372*50, Ans. 

13. $ 9366^ 3=$ 3122, ^n5. 

14. $ 48240 -M6=$ 3015, ^W5. 

15. $ 4870 -1- 20 = $ 243*50, Ans. 

16. $ 151020 -^ 5 = $ 30204, ^W5. 

17. 12^ cents = ^ of a dollar, and $ 264 -^ 8 = $ 33, 
Ans. 

19. $1*12^= 1 dollar and i of another dollar ; one time 
$ 8460 and ^ of another time = $ 9517*50, Ans. At $ 4*061 
= 4 dollars and -j^ part of another dollar; $8460X 4 = 
9 33840 ; and $ 8460 -i- 16 = $ 528*75 ; then, $ 33840 4- 
$528*75 = $ 34368*75, ^n5. > y^ T 

? 30. Tojnd the value of articles sold by the 100 or 1000. 

3. 3460 X $ 4 = $ 138*40, (removing the separatrix two 
places,) Ans. 

4. 24650 X $ 5 = $ 123*25 (.... three places,) Ans. 

5. 4750 X $ 12*25 = $ 58*18f (.... three places,) Ans. 

6. 38600 X $ 4*75 = $ 183*35 .... three Jlaces,) aZ. 
^7. 46590 X $ 10*625 = $ 495*01 + (...^hree^ places,) 

B* 
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8. 75 X $ 4 = $ 3 (.... two places,) Ans. 

9. 4000 X $ 3 = $ 12 (.... three places,) Ans. 



DIVISION OF FEDERAL MONEY. 

t 31. EXAMPLES FOR PRACTICE. 

6. ( 468*75 -r 75D {^%i^) = 9 X)'625, Ans. 

6. 9 181*25 ~ 125 (-^H'l^) = * ^'^> •^"^• 

7. $191 3*52 -T- 536 (J-Wi^^) = * ^'^^» ^"^• 

8. $ 3213 -r 84 (^f fa) = $ 38*25, Ans, 

9. $ 954 -^ 3816 (^Vi^) = $ 0*25, ^n5. 

10. 18-7-72 (yV)=$ 0*111 +,^ns. 

11. * 12 -T- 200 *(2\y2^) = $ 0*06, iins. 

12. $ 30 -^ 750 (yV5y) = $ 0*04, i4«5. 

13. » 60 -f- 1200 (tUjs) = * 0*05, Ans. 

14. a 2 15 -T- 86 ( W) = $ 2*50, Ans. 
.15. $ 176 ~ 250 (i^) $ 0*704, Ans. 



SUPPLEMENT TO FEDERAL MONEY. 

EXERCISES. 

1. 23 firkins X 42 lbs. = 966 lbs., which X 16^ cts. = 
« 159*39, whole cost ; and $ 159*39 -^ 23 fir. = $ 6*93, cost 
per firki_n, Ans^ 

2, 




3. Dr. 25 lbs. clover seed, at 11 cts. - - - - $2*')'5 
3 pecks herds grass seed, ----- 2*35 

1 barrel flour, 6*50 

131bs. sagtfr, atl2i, - - 1*62^ 

$13*12^ 

* Cr. 3 cheeses, 27 lbs. each, > ^ ^ _ $6*88^ 
81 lbs., at 8^ cts. ) " -^ 

6 barrels cider, at $ 1*25, - 6*25 

% <ifLf^U Balance for the farmer, $ 13* 13 J 

VVr 7 7^^^/ V' 
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4. $ 71600 — $ 39376*74 = $ 31723*26, which -^ 7 = 
« 4531*89+, Ans. 

5. 100 X 87 cts. = $ 87*00, which -i- 25 = 348 lbs., Ans. 

6. 1261bs. X3z=3781bs.,whichH-8=:$47*25, Ans. 

7. 9 86*75 X 650 = $ 56387*50, Ans. 

8. 275 X 6i cts. = 1718f cts., which -^ 50 = 34 ^f bu., 

^715. 

9. 9 9*32 X 18 = * 167*76, which ~ $ 4*66 = 36 yards, 
Ans. 

10. 9 3*75 X 16 = $ 60*00 ; 9 4*50 X 21 = $ 94*50 ; 
$ 5*12^ X 35 = $ 179*37^ ; then, $ 60*00 + 9 94*50 + 
* 179*37^ =$333*87 J, Ans. 



ussucTZonr. 

ENGLISH MONEY. 

, f 34. EXAMPLES FOR PRACTICE. 

3. 32^. X20 = 640s. + 158. = 655s. Xl2 = 7860d. ., 
+ 8 d. = 7868 d. X 4 = 31472 qrs., Ans. 

4. Reverse the foregoing process ; thus, 31472 qrs. -^ 4 = 
7868 d., which -^ 12 = 655 s. + 8 d., and 655 s. -7- 20 = 32 ^ . 
+ 15 s., together making 32 <£. 15 s. 8 d., Ans. So in the 
jollowing examples. . i 

5. 29 guineas X 28 = 812 s. X 12 = 9744 d. X 4 = 
38976 qrs., Ans. 

7. $ 163 X 6 = 978 s. X 12 = 11736 d., Ans. 
9. 15 guineas X 28= 4208. -^ 20 = 21 <£ ., Ans. 



TROY WEIGHT. 



11. 31b. X 12 = 36oz. + 5o2. = 41 oz. X 9 1*08 = 
f 44*28, Ans. 

13. 2101b. Xl2 = 2520oz.+8oz. = 2528oz. X20 = 
60560 pwt + 12 pwt. = 50572 pwt., Ans. 

15. 71b. Xl2 = 84oz. + ll=95oz. X20=1900pwt. 
+ 3pwt. = 1903 pwt. X 24 = 45672 grs. + 9 grs. = 45681 
grs., Ans. 



l^<r^'-hn'' T-OI -^1—^^ t t-^^S^ 



30 REDUCTION. 1134,35. 

APOTHECARIES' WEIGHT. 

17. 9lbXl2=108S + 8S = 116Sx8=9285 + 13 
= 929 3 X 3 = 2787 9 + 2 9 = 2789 ax 20 = 55780 grs. 

+ 19 grs. = 55799 grs., Ans. 

AVOIRDUPOIS WEIGHT. 

19. 5 cwt. X 4 = 20 cwt. + 3 cwt. = 23 cwt. X 28 = 
644 Ib^. + 17 lbs. = 661 lbs. -^ 8 (fl 29, ex. 10, note) = 
$82,62^, Ans. 

21. 109 cwt. X 4 = 436 cwt. X28 = 12208 lbs. + 12 lbs. 
= 12220 -7- 26 = 470 boxes, Ans: 

23. 12 tons X 20 = 240 cwt. + 15 cwt. = 255 cwt. X 4 
and + 1 qr. = 1021 qrs. X 28 and + 19 lbs. = 28607 lbs. X 
16 and + 6 oz. = 457718 oz. X 16 and + 12 drs. = 7323500 

25. 28 lbs. X 7000 = 196000 grs. Troy, which -^ 24 z= 
8166 pwt. 16 grs., and 8166 pwt. -^ 20 = 408 oz. 6 pwt. ; then, 
408 oz. -f- 12 = 34 lbs. ; whence, 34 lbs. oz. 6 pwt. 16 grs., 
Ans. 

CLOTH MEASURE: 

27. 573yds. X 4z=2292qrs. + 1 = 2293 qrs. X 4 and + 
1 nail =9173 nails, Ans. 

29. 151 ells Eng. X 5 = 755 qrs., which -r- 4 = 188f yds., 
Ans. 

LONG MEASURE. 

33. 482 miles X 320 = 154240 rods, X 16J = 2544960 ft. 
X 12 = 30539520 in., Ans. 

35. 40 miles X 320 =± 12800 rods, X 16^ = 21 1200 ft. X 12 
= 2534400 in. ; 16 ft. 6 in. = 198 in. ; then, 2534400 in. -^ 
198 in. = 12800 times, Ans. 



135. LAND OR SQUARE MEASURE. 

37. 17 acres X 4 and + 3 = 71 roods, X 40 and + 12 
= 2852 sq. rods, X 272^ = 776457 sq. ft., Ans. 

39. 64 sq. miles X 640 = 40960 acres, X 160 = 6553600 
sq. rods, X 272^ = 1,784,?1 7,600 sq. ft., Ans. 

41. 6 X 6 = 36 sq. miles, X 640 = 23040 acres, Ans. 



If 36, 37. REIHJCTION. 21 

HM. SOLID OR CUBIC MEASURE. 

43. 9 tons X 40 == 360 solid ft. X 1728 = 622080 cubic 
inches, Ans, 

45. . 37 cord ft. X 16 = 592 solid feet, Ans. 

47. 64 cord ft. -*- 8 = 8 cords, Ans, 

49. 16 cords X 8 = 128 cord ft. X 16 = 2048 solid feet, 
Ans. 

WINE MEASURE. 

51. 12 pipes X 2 = 24 hhds. X 63 = 1512 gal. X 4 = 
6048 qts. X 2 = 12096 pts., Ans. 

53. 9 pipes X 2 and -f 1 = 19 hhds. X 63 and + 22 = 1219 
gal. X 4 and +3 = 4879 qts. X 2 = 9758 pts. X 4 = 39032 
gills, Ans. 

55. 1 T. X 4 = 4 hhds. X 63 = 252 gallons, Ans. 



ALE OR BEER MEASURE. 

67. 47 bar. X 36 and -f 18 = 1710 gal. X 4 = 6840 qts. 
X 2 = 13680 pints, Ans. 

59. 29 hhds. X 54 = 1566 gal. X 4 = 6264 qts. X 2 = 
12528 pints, Aris. 

DRY MEASURE. 

61. 75bu. X4 = 300 pks.X 8 = 2400 qts. X 2 = 4800 
pts., Ans. 

63. 42 chal. X 36 = 1512 bu. X 4 = 6048 pks., Ans. 



H 07. TIME. 

65. 365 d. X 24 and + 6 = 8766 h. = 1 year, which X 15 
= 131490 h. in 15 years, -1-467 h. (= 19 d. 11 h.) =131957 h. 
X 60 and + 37 m. = 7917457 m. X 60 and + 45 seconds = 
475047465 seconds, Ans. 

67. Jan. 31 + Feb. 28 + March 31, &c. = 226 days = 
325440 minutes, ^715 

69. From Apr. 19, 1775, to Apr. 19, 1782, is 7 years, = 
61362 h.; and from Apr. 19, 1782, to Jan. ?0, 1783, is 276 
days, = 6624 h. + 61362 h. = 67986 h. X 60 = 4079160 m., 

■ LY_3c-^ [J . 

^<^N -^--xsk -^ — <\ — O --. *^»r- 



r^ 



SUPPLEMENT TO REDUCTION. V 37. 

CIRCULAR MEASURE, OR MOTION. 

71. 9 signs X 30 and + 13° = 283° X 60 and +25' = 
17005' X 60 = 1020300", Ans. 



SUTPXiSKSNT TO RSDUOTZOXr. 

EXERCISES* 

I. 46.£.4s.=924s.-^6=f 154, ^ns. 

^2. 36 g. X 28 = 1008 s. = 12096 d. ; 6 s. 7d. = 79d. ; 
then, 12096 d. -i- 79 d. = 153 crowns and 9 d., Ans. 

3. 3 lb. 5 oz. 16 pwt. 2 grs. = 20066 grs. ; 5 pwt. 7 grs. = 
127 grs. ; then, 20066 grs. -^ 127 grs. = 158 rings, Ans, 

4. 212 rods = 41976 in. ; and 18 ft. 6 in. = 222 in. ; then, 
41976 in. ~ 222 in. = 189^^^ ti^es, Ans, 

5. 470 boxes X 26 = 12220 lb. ~ 1 12 lb. (= 1 cwt.) = 
lD9^^ cwt., Ans. 

6. 10 Jb. =z 2400 pwt. ; 5 oz. 10 pwt. = 110 pwt. ; then, 
2400 pwt. -7-110 pwt. = 21^3% spoons, Ans, 

7. 4 in. X 6 in. = 24 sq. in. covered by 1 shingle, and 
144 sq. in. (= 1 sq. ft.) -^ 24 = 6 shingles to cover 1 sq. ft. ; 
40 ft. X 24 ft. =z 960 sq. ft. (the area of the roof) X 6 = 
5760 shingles, Ans. 

8. 26 ft.X4 ft.x6 ft. = 624 solid ft. -i- 16 = 39 cord ft. 
-7-8 = 4 cords, 7 cord ft., Ans. 

9. 18 + 18 + 16 + 16 = 68 ft. (circuit round the room) 
X 8 = 544 sq. ft. (to be covered ;) 11 yds. = 33 ft. X 2 = 
66 sq. ft. ; then, 544 sq. ft. -^ 66 sq. ft. = 8^f rolls, Ans, 

10. 6JX2 X 5 = 65 solid ft. -^ ^ — 4-^ cord ft., Ajis. 

II. 3 w. 4 d. 16 h. = 616 hours X 7 = 4312 miles, Ans. 

12. 1 hhd. = 63 gal. X $ 2*75 = $ 1 73*25, cost of 1 hhd. ; 
9 173*25 X 12 = $2079, cost of 12 hhds., Ans, 

13. 29 .£ . 1 s. = 581 s. -^ 7 = 83 yds., Ans. 

14. 10 <£ . 8 s. = 2496 d. ; 5 s. 4 d. = 64 d. ; then, 2496 d. 
-7- 64 d. = 39 oz., Ans. 

15. 2 lb. 8 oz. 16 pwt. = 656 pwt. X 3 d. = 1968 d. = 
8 ^ . 4 s^, Ans. 

16. 1 T. 2 cwt. 3 qrs. 16 lb.=2564 lb. X «0a8=$461*52, 
Ans. 

17. 14445 ells Fl. X 3 = 43335 qrs. -r 5 = 8667 eUs E., 
Ans, .•-.-. 
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18. 44J X 3 = 133J shingles to lay one course ; 20 ft. X 
3 = 60 courses on one side, X 133J = 8010 shingles to 
cover one side, X 2 1;= 16020 shingles to cover both sides, 

19. 320 r. (= 1 mUe) X 54 J = 17440 r. X 16J = 287760 
ft. X 12 = 3453120 in. -r- 30 = 115104 steps, Ans. 

23. 365 d. X 40 = 14600 days X 30 = 438000 m. X 60 
= 26280000 s., Ans. 

21. 365 — 52 = 313 (working days in 1 year) X 45 = 
14085 d; X 4 = 56340 s. -7- 6 = f 9390, Ans. 

22. (If 9 candles from 1 lb,, how many doz.from 24 lb,?) 
34 X 9 = 216 (candles) -— 12 = 18 doz., Ans, 

23. Note. This example was improperly introduced at 
this place, and is vnthdrawn from the Arithmetic, 



ADDZTZOnr 

OF COMPOUND NUMBERS. 

1138. EXAMPLES FOR PRACTICE. 

English Money. Amounts, 601 ^ . 18 s. 2 d. 3 qr. ; 127 1£. 
6s. lOJd.; 193^. 12s. 6 d. 

Troy Weight. Amounts, 160 lb. 9 oz. 16 pwt. 15 grs. ; 
18 oz. 12 pwt. 11 grs. ; 4 oz. 1 pwt. 14 grs. ; 2 lb. 6 oz. 12 
pwt. 13 grs. 

Avoirdupois Weight. Amounts, 47 T. 10 cwt. qr. 25 lb. 
11 oz. 2 dr. ; 17 cwt. 3 qr. 1 lb. 11 oz. 4 dr. ; 5 T. cwt. qr. 
21b. 

C14OTH Measure. Amounts, 143 yds. 3 qr. 2 na. ; 117 E. 
Fl. 1 qr. 2 na. ; 135 E. E. 3 qr. 3 na. ; 114 yds. 

Long Measure. Amounts, 955 deg. 20 m. (geog.) fur. 
11 r. 7 ft. 1 in. 1 bar. ; 12 m. 5 fugT 27 pol. 

Land Measure. Amounts, 67 pol. 225 ft. 43 in. ; '503 A. 
roods, 16 pol. 168 ft. 84 in. ; 58 A. l^rood, 19 poles. 

Note. In the two first of the three foregoing examples, 
the hundreds, in the denomination of feet, in the Arithmetic^ 
were stricken off, (1842,) so as to bring out the above results. 
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Solid or Cubic Mbasure. Amounts, SOT, 27 ft. (round,) 
482 in. ; 89 yds. 14 ft. 970 in. ; 96 cords, 100 ft. 

Wine Measure. Amounts, 88 hhd. 43 gal. 1 qt. ; 85 T. 
2 hhd. 33 gal. 3 qts. ; 2 hhd. 12 gal. 

Dry Measure. Amounts, 56 bu.'2pk. 4 qts. 1 pt. ; 55 ch. 
21 bii. 1 pk. 4 qts. 

Time. Amounts, 175 y. 1 mo. 2 w. 5 d. 21 h. 55 m. 34 s. ; 
84 y. 3m. Ow. 2d. 



SUBTRAOTXOnr 

OF COMPOUND NUMBERS. 

ir3d. CXAMPLES FOR PRACTICB. 

1. 136^.78. 6d. 2qrs.— 50^.10s. 4d.3qrs. = 85jff. 
178. Id. 3 qrs., Ans, 

2. 1256^. 10 8.-87 £, 10 s. 6 d.=:1168 £, 19 s. 6 d., Ans. 

3. 27.£. — 19^ . 12 s. 8 d. 2qrs. = 7^ . 7 s. 3d. 2 qrs., 
Ans. 

4. 13 gal. 3 qts. + 5 gal. 2 qts. 1 pt. = 19 gal. 1 qt. 1 pt. ; 
then, 63 gal. — 19 gal. 1 qt. 1 pt. == 43 gal. 2 qts. 1 pt., Ans. 

5. llSgal. — 97gal. 3qts. 1 pt. =20gal. qt. 1 pt., Aiw. 

6. 3 lb. 4 oz. — 5 oz. 7 pwt. 13 grs. = 2 lb. 10 oz. 12 pwt. 
11 grs., Ans. 

7. 15 lb. 2 oz. 5 pwt. — 9 oz. 8 pwt. 10 grs. = 14 lb. 4 oz. 
16 pwt. 14 grs., ^^5. 

8. 2 cwt. 1 qr. 1 1 lb. 5 oz. + 2 qrs. 18 lb. 10 oz. + 25 lb. 
6 oz. = 3 cwt. qr. 27 lb. 5 oz. ; then, 9 cwt. 2 qrs. 17 lb. — 
3 cwt Oqr. 27 lb. 5 oz. = 6 cwt. 1 qr. 17 lb. 11 oz., Ans. 

9. 10 yds. 3 qrs. 2 na. + 18 yds. 3 qrs. 3 na. z= 29 yds. 
3 qrs. 1 na. ; then, 36 yds. 2 qrs. — 29 yds. 3 qrs. 1 na. =: 6 
yds., 2 qrs., 3 na., Ans. 

10. 28 m. 5 fur. 16r. — 15 m. 6 ftir. 26 r. 12 ft. = 12 m. 
6 fur. 29 r. 4J ft., Ans. 

11. 13 A. 3 roods+14 A. 3 roods = 28 A. 2 roods ; 26 A. 
2 r. 27p.-f45 A. 2 r. 33 p. = 72 A. 1 r. 20 p., from which — 
28 A. 2 r. = 43 A. 3 r. 20 p., Ans. 

Note. In the above questioUi, {Arithmetic,) 6 roods Aom 
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been chariged to 3, and 5 roods to 2, (1842.) So also, in the 
example following, 5 roods have been changed to 3. 

12. 64 A. 2r. 11 p. 29 ft. — 26 A. 3 r. 34 jp. 132ft. = 37 
A. 2r. 16 p. 169Jft., Ans. 

13. 8 cords, 76 cub. ft. + 5 c. 7 cord ft. (= 112 cub. ft.) 
= 14 cords, 60 cub. ft. ; then, 21 cords — 14 cords, 60 cub. 
ft. =:= 6 cords, 68 cub. ft., Ans, 

14. 365 days — (Jan. 1st. to July 4th, 3 o'clock, 20 min. 
P. M. =) 184 days, 15 h. 20 m. = 180 days, 8 h. 40 m., Ans. 

15. 31 days — 3 d. 15 h. 20 m. (past time,) = 27 d. 8 h. 
40 m. (future time ;) then, 27 d. 8 h. 40 m. — 3 d. 15 h. 20 
m. = 23 d. 17 h. 20 m., Ans. 

17. 1825, 4th mo. 25th d. — 1823, 10th mo. 20th d. = 
1 ye^, 6 m. 5 d., Ans, 

18. 1819, 4 m. 2 d. — 1816, 9 m. 29 d. = 2 y. 6 m. 3 d., 
Ans, 

19. 5r 32' — 42° 23' = 9° 9', Ans. 

20. 77°43' — 71°3' = 6M0',^a5. 

21. 85° — 74^ = 1 r,^»s. 

ir40. 2. 6M0' X 4 = 26 m. 40 s. ; then, 3 h. 4- 26 m. 
40 s. = 3 o'clock, 26 m. 40 s. P^ M., Ans. 

3. 155° — 72° =83° X 4 = 332 m. = 5 hours, 32 m. ; 
then, 6 h. 28 m. -j- 5 h. 32 m. =: 12 o'clock at noon, Ans. 



BKULTXPLZCATXOnr & DIITISZOir 

OF COMPOUND NUMBERS. 

IT 41. 

( 

11. 2£. 4 s. 6d. 12. Reverse the foregoing process. 
XJ7 7) 22<£. lis. 6d. ^ Sointhe 

22 11 6, Ans. 3 4 6 5-^aS^^ 

13. 10b. 6d. X5 = 2^.12s. 6d., ^M5. 

15. 2 bu. 3 pk. 6 qts. X 5 = 14 bu. 2 pk. 6 qts., Ans. 

17. 4 yds. 1 qr. 3 na. X 9 = 39 yds. 3 qrs. 3 na., Ans. 

19. 2 qts. 1 pt. 3 gills, X 7 = 5 gal. qts. pts. 1 gi. Ans. 

21. 5 oz. 12 pwt 17 grs. X 8 = 3 lb. 9 oz. 1 pwt. 16 grs., 
Ans. 

C 
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23. 9 cwt. 3 qrs. 21 lb. X 12 = 119 cwt. 1 qr., Ans, 
27. 2.£.12s. 4d. X 4 = 10^. 9s. 4d., which X 6=^^ 
2<£. 16 s.. Ans, 

r. X 8 = 4 s. 



EXAMPIiES FOR PRAC'TICE* 

1. 4s. 7d.2qr. X 10 = 2^. 6s. 3d., cost of 10 yards, 
which X 10 = 23 je . 2 s. 6 d., cost of 100 yds. X 3 = 69 ^ . 
7s. 6d., cost (ff 300 yds.; 2£. 6s. 3d. X5=:ll.£.lls. 
3 d., cost of 50 yds. ; and 4 s. 7 d. 2 qr. X 9 = 2^ . 1 s. 7 d. 

2 qr., cost of 9 yds. ; then, 69 ^ . 7 s. 6 d. + 11 ^ . 11 s. 3 d. 
+ 2 ^ . 1 s. 7 d. 2 qr. = 83 je . s. 4 d. 2 qr., Ans, 

3. 1 cwt. 3 qrs. 9 lb. X 10 = 18 cwt. 1 qr. 6 lb. in 10 bar- 
rels, which X 10 = 183 cwt. qr. 4 lb. in 100 barrels, which 
X 2 = 366 cwt. qr. 8 lb. contained in 200 barrels ; 18 cwt. 
1 qr. 6 lb. X 4 = 73 cwt. qr. 24 lb. contained in 40 bar- 
rels ; then, 366 cwt. qr. 8 lb. + 73 Cwt. qr. 24 lb. -j- 1 cwt. 

3 qr. 9 lb. (= 1 barrel) = 441 cwt. qr. 13 lb., Ans, 

5. 2 bu. 3 pks. X 3 = 8 bu. 1 pk. X 9 = 74 bu. 1 pk. X 
6 = 371 bu. 1 pk., -4?i5. 

7. 3 s. 10 d. 2 qr. X 8 X 7 X 2 =21 ^ . 14 s., cost of 1 
cwt., which X 5 X 7 (5 X 7 = 35) = 759 lb. 10 s., Ans, 

9. . 12 r. 6 ft. X 7J (IT 34, ex. 31, note) = 92 rods 12 feet, 
Ans. 



SVPPXiXSBSBNT TO TBS AJtXTHXISETZO OF 
OOnOPOUND NUMBERS. 

f42. EXERCISES. 

1. 3 oz. 5pwt. X 3 X 6 = 4 lb. 10 oz. 10 pwt. ; 15 pwt. 
14 gr. X 4 X 6 =: 1 lb. 6 oz. 14 pwt. ; 9 oz. 7 pwt. X 3 == 
2 lb. 4 oz. 1 pwt. ; 1 lb. 9 oz. 15 pwt. X 2 = 3 lb. 7 oz. 10 
pwt. ; 11 oz. 18 pwt. X 6 = 5 lb. 1 1 oz. 8 pwt. ; the several 
products added = 18 lb. 4 oz. 3 pwt., Ans. 

2. 5 pwt. 6 gr. — 3 pwt. 17 err. zn 1 pwt. 13 grs., Ans. 

3. 3 cwt. 2 qr. 9 lb. X 6 = 21 cwt. 1 qr. 26 lb., Ans. 



t42. SUPPLEMENT TO COMPOUND NUMBERS. 27 

4. 35 X 27 = 945 yafds, 4w5. 

5. 45 gal. 3 qts. 1 pt. X 9 =: 412 gals. 3 qts. 1 pt, Ans. 

6. 31 cwt. 2 qrs. 20 lb. -7- 4 z= 7 cwt. 3 qrs. 19 lb., Ans. 

7. 4 d. 2 qr. X 8 X 7 X 2 = 2 ^. 2 s., cost of 1 cwt. ; or, 

4 d. 2 qr. z= T^ of a dollar ; then, (H 29, ex. 10, note,) 112 -7- 
16 = $ 7, cost of 1 cwt, Ans. 

8. 18 £. 13 s. 4 d.-r«=2 ^. 6 s. 8 d., cost of 1 cwt. ; and 
2^. 6s. 8d.-^8-T-7-T-2 = 5d. per lb., Ans. 

9. 5 s. 9 d. X 8 X 7 X 2 = 32 ^. 4 s. (cost per cwt.) x 
9J = 297 £. 17 s., Ans. 

10. (6J cwt. = J/ cwt. ; therefore,) 72 £. 16 s. -^ 13 = 

5 £. 12 s., cost of J cwt. or 56 lbs., which -i- (8 X 7 = 56) 
8-r-7=2s., Ans. 

11. 456-7-8 = 57.£., ^»s. 

12. 86 -f- 2 z= 43 £. (cost at 10 s. per yard) which -7- 2 
= 21 £. 10, (cost at 5 s. per yard ;) then, 43 £. -f- 2i £. 10 s. 

~13. 7 s. 6 d. =5 s. (J £.) + 2 s. 6 d. (J £. or J of 5 s. ;) 
therefore, 7846 lb. (supposing them so many <£.,) -7- 4 = 
1961 £. 10 s., at 5 s. per lb., which -^ 2 = 980 <£. 15 s., at 
2 s. 6 d. per lb. ; then, 1961 £. 10 S.+980 £. 15 s. = 2942 £. 
5 s., cost at 7 s, 6 d. per lb. ; 14 s. = 10 s. (J £.) + 4 s. 
(I £.) and 13 s. 4 d. = 10 s. (J £.) + 3 s. 4 d. (^ £.), &c. 

14. 2 qrs. = J cwt. ; therefore, $ 94*25 -^ 2 = $ 47* 12J, 
cost of 2 qrs. ; once $ 47*12J .+ 4 ^^ $ 47'12J (=: $ 23*56J) 
= $ 70*68|, cost of 3 qrs. ; 14 lb. is J of 1 qr. ; therefore, 
« 23'56i (cost of 1 qr.) 4- 2 = $ 11*78^, cost of 14 lb., &c. 

15. 2 pks. = J bushel, and 4 qts. = ^ of 2 pecks ; there- 
fore, $1'50 -f- 2 = * '75, which -f- 4 = $ a8| ; then, 75 cts. 
-j- 18| cts. = 93.| cts., cost of 2 pks. 4 qts. 

16. A meteor is transient in its appearance, and in all 
places where seen, must be seen at the same instant of time ; 
the question, therefore, is the same as if it had been, ** At 7 
minutes past 9 o'clock, P. M., city of Washington, what is 
the time at Boston? at the Sandwich Islands ?" The differ- 
ence between the Washington and Boston time (26 m. 40 s.) 
must be added to the Washington time to find the Boston 
time, = 33 m. 40 s. past 9 o'clock in the evening ; and the 
difference between the Washington and the Sandwich Island 
time (5h. 9 m. 8 s.) must be subtracted from the Washing- 
ton time, to give the Sandwich Island tinae, = 57 m. 52 s. 
past 3 o'clock, P. M., Ans, % 




28 FRACTIONS. ir 49, 51, 52. 

rRACTXoxrs. 

t49. XIJCAIICPLES VOR PBACTICE. 

f 

2« }}f -r- 24 = ^9y of an acre, -4n5. 
3. i^ -M2 = ^ of a dollar, ^«5. 
5. ^a -r- 12 = tItt = ^, ^»5. ^^ -f- 21 = ^ =2 ^^rr, 
^n^. if -- 24 = T?|ir = tft, ^^. 
7. 4|i = f I -4- 9 = /^ of a dollar, Ans, 
a 12f zz:^-^5 = 4^ = 2f, ^ns. 
9. lH = ^-^8 = ^=m,Ans, 

11. 2786i -7- 6 = 464, and 2^ remain = f-f.6 = ^ = f; 
then, 464 4- f = 464f , Ans. 

12. 7646^ — 24 = 318, rem. I4Ji=:^a2l-^.24 = ^f J; 

then,318 + ffJ = 318fH. -4»5. 

13. 462i-i-3=154^, Ans, 

If 51. ]SXA]ffPI.£S FOR PRACTICE. 

1- jfV X 18 = (divide the denominator) § = 2^ barrels. 
A X 6 = 1 barrel. ^ X 9 = ^ = 1^ barrels, ^ns. 

2. T^ X 40 = Jy- = 23f , Ans, 

3. T'AXl2 = i.|-=l3V; ^^Xl8 = -Vi=lf; ^yX 

21 = fe=l+ff;i%X36 = ^^ = 3i;^X48=V- = 
4i; 1^X60 = 7^0^ = 5/^0^=5^^; or multiply by the com 
ponent parts, 12 X 5 = 60, as shown in the Arithmetic, Ans. 

5. 9 X 17 = $ 153, and J§ X 17 = ^ = $ llg-V ; then, 
« 153 + « llgJjy = $ 1642-^, Ans. 

6. 2^^X5=10fm.; 23P^X8=16f = 17im.; 25^X 
12 = 24f| = 25|4 miles, Ans. 

%52» £XAMPI<£8 FOR PRACTICE. 

2. 40 X f = (40 X 3 = 120, which -7- 4 =) $ 30, Ans. 

3. 24 X t = (24 X 3 = 72, which -^8=) $ 9, Ans. 

4. 90X^=45; 369X# = 246; 45X1^ = 31/^ = 
31^, Ans, "i 

5. 45 X tV= 31i^; 20 X i = 10, Ans. 
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1^53. EXAMPLES FOR PRACTICE. 

2. J X I = A— i doWar, ^W5. ' 

5. In this example, 4, 5, 6, 7, 8, and 9, are found both 
among the numerators and the denominators ; therefore drop 
them, and there remain -j?^, Ans, 

7. A X i = 2^^ = rVtj of a dollar, Ans. 

9. I X 7f (= -V) = W = ^Ji dollars, ^ns. 

10. 2i (= I) X 6| (= V) = W = « Hff , ^n5. 

11- *Xf X(f of i=)^|X(2|=)4^X(iiof f of 
t = ) f M = mm = §ih ^ns. 

.t54- EXAMPLES FOR PRACTICE. 

3. 2/^^ ( = f J) X 3 = fj = 8/^ tons, or (multiplying the 
integers and the fraction separately) 2X3 = 6, and y®^ X 3 z=: 
f J = 2/^ ; then, 2/^ + 6 = 8/^ tons, &c. 

4. 8/2- X 3 =z $ 25f , Ans, 

5. $ 141 X 147 = $ 2168J, Ans, 

6. $ 1000 X f (-7- 5 = $ 200, or |, which X 3) = $ 600, 
or I, which is A's share ; $ 1000 X (tV =) f (-=-5, &c., as 
before) = $ 400, which is B's share. 

7. {i of f , dropping the 2's =) J X (f of |, dropping the 
4's =) f ; (then, dropping the 3's,) = ^, Ans. 

12. (^ of f =) f X (f of i=) Jj^ X (I of f =) V X (+ 
of ^ =) 4^ (dropping the 8's) = -V/# = 20, ^W5. 

IF 56. EXAMPLES FOR PRACllCE. 

1. 7 -^ i = (7 X 2 = 14, which ^ 1 =) 14 times, Ans. 

2. 26 ~ J = 104 times, Ans. 

3. 3-uj= (3X4 = 12, which -^3=)4; 6^f = 9; 
10-f-f = 25, Ans. 

4. (3 gal. =) 12 quarts -1-^ = (12 X 16 = 192, which 
^9=) 21^ days, Ans. 

5. 22-^(2f =)V- = (22x4 = 88,which-Ml=)8 
acres, Ans. 
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6. 37-4*(4f =) ^= (X 5 and -t-22=) S/j^ yds, Ans. 

8. 6-T--^=(X5 and-f-36z=)^of 1 time, ilns. 

9. 53 -r- (8^ =) Jy^ = ( X 9 and -^. 77 =) 6f | times, Ans. 
10. 87 -f • f = 104f rods, Ans. 

1^57. EXAMPLES FOR PRACTICE. 

2. J -L. ^ (inverting the divis6r) f of f = ^ zz: 3^ bushels, 
Ans. 

4. J -1. T^V = (^ o^ J =) -W = 4^ = 4§ bushels, ^ns. 

5. (365=)i|AH-(4*=)^(Aof^F) = -W3^ = 8T4x 
weeks, -4n5. 

8. (2i =) * -7- (li =) f = if = 4. Ans. ; (lOf =) i^l 
^{2i=)if = m = 4i^, Ans. 

9. f -i. T^r (-»r^ of f) = ^ = 4, ^ns. 

10. (4j=)^-^^(f of^) = ^=llf, ^ns. 

11. (foff=)T!k=i-T-(foff=)T?j = i(fofi)=f 
1=4, -4»5. 

f5d. EXAMPLES FOR PRACTICE. 

Note. In the first six of the following examples, let the 
pupil consult 5T 57, ex. 3, and make the several distinctions, 

1. f ^T?& (cost) -^ (11 49) 7 lb. (the quantity) = « yfxr* 
the price of unity, or 1 lb., Ans. 

2. $ ^ (cost) -7- f barrel (the quantity) = (fl 57, f of $ 1^ 

=) $ ^ == $ ^, the price of unity, or 1 barrel, &»c. 

3. 9i-^4{^49) = $^\, Ans. 

4. $4-i-f yd. (fl 55) =$4f, ^W5. 

5. « 75 -T- (14f yds. =) -i^^ yds. (X 8 and -^ 115) = 

95^=Tfs> ^««- 

6. ($ 31i =) $ ^ ^ (lOj bar. z=) ^ bar. (^ of ^) = 

$ J|j^ = $ 3 per barrel, Ans. 

7. 746 -1- f ( X 8 and -^^ 3) = 1989 J times, Ans. 

8. aoff=:)f = i-i.f (4i>fi)=J; J-S.(fofi=) 
A(i^of J) = %f^ = 3jf, Jrns. 

9. aoft=)A^(ioff=:)i»(«ofT«i,)=T2;fc = 
if > -^ns. 

10. (ioft=)t-=-i»r(-^oft) = f« = 3, ^«5. 
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12. (f of i =) ^ -^ (4f =) V- (A of %S dropping the 
9's) = f ^, Ans. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

1 62. EXAMPLES FOR PRACTICE. 

Note. Let the pupil be thoroughly drilled by the teacher 
in the three preceding sections before attempting to. work the 
following examples by himself. 

1. f (multiplying both terms by 3) = ^f , and J (X 7) = 
H ; then, ^ + 4^ + 12 = 16^ = 17^+, Ans. 

2. Whole ticket = f ; f of J = f ; then, | — f = f , Ans. 

3. The least common multiple (1161) of 2, 8, 4, 10, 5, 
20, is 40; then, (IT 61, ex. 7,) |^+ fj+^o ^ j^^^^^ 
i§ = 2H,- Ans. 

4. When the numbers are small, fractions j^re readily 
reduced to a common denominator tnentally, without the 
formality of a written operation. Thus, in this example, the 
fraction -^^ is readily reduced to 33ds, considering both terms 
to be multiplied by 3; we then have 16/^ — 14§f=lif, 

Ans. 

5. lj=lf — f = |; orli = f — i = f, ^ns. 

6. 3 = f — 4 = 1=21, ^»s. , 

7. 1474 = 147f — 48f = 98f , Ans. J 

8. :Jof^ = ;jV = iV> and4of^ = ^ = 5V; reduceto 
a common denominator, (IT 60 ;) then, ^^ — ^^ = ^^, Ans. 

9. 112 (4=) 1^ + 311(1=) A +1000(1=)^^ = 
1424^, Ans. 

10. i4 + ll+4(f=)if + TV + (i=)A = 30f, 
Ans. 

11. i—(i=)i = i;i—{i=)i = i,Ans. 

12. (i=)*-(i=)f.=i; (f =)*-(*=) f=*. 

&c. 

13. (l=)t— i = i;(3t=)J^=H— T^=f* = ^; 
(1000=)-iiVy^— T\r=Afja = 999-^a> •^«*- 
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IT 63. REDUCTION OF FRACTIONS. 

5. tAt guin. X 28 = jt^VV 8. X 12 = HU = f d., il>i5. 

6. Reverse the foregoing process ; thus, f d. -7- 12i= /^a. 
-7-28 = 2VVFg"^^-> -^"f^^' So in the succeeding examples. 

7- fguin. X 28 = J-^2 8.-^20 =:fj^='f^., ^n5. ^ 

9. J moid. X 36 = 1 JA s. -^ 28 = |^f = f J guin., Ans. 

11. fib. Troy X 12 = f^ = f oz., Ans, 

13. 5V J^' 2»v. X 16 = ^1= f oz., ^W5. 

15. TiFliHX63=^gal. X4 = ff|qt.X2 = f§t 
= -^pt., -4n5. 

17. TrFVTrm.X320 = ,^^r.X16i = 4fl» = if=U 
ft., -4ws. 

19. f of ^ ^. = -^ = 2V •*^' Note. ■^£» is a composite 
number, of which J is one of the factors, and ^, the other. 
This it is proper to regard in order to a ready solution of the 
examples which follow. Then ^V -^^ X 20 r= f^ s., Ans, 

20. ff s. -7- 20 = 2^jr j^. Now, ^V ^* being a composite 
number, and ^£^ one of the component parts, ^as first shown, 
therefore, -^j £, ~- f , one of the factors, (|. of ^) =.-^^=: i£., 
the other factor, that is, f of ^<£., Ans, 

21. ^ of T^ of f ^. (three factors) =^^=::^£, X^O=i 
f Js. X 12 = V^ = J39f-d., Ans. 

22. 1st question, J^^- d. -^ 12 = fj s. -f- 20 1= ^^^xr •^• 
-M £. one of the factors, = (f of ^r^ =) ^^£. -r- f ^., 

another of the factors, = (^*of ^f^ =) il^ = -^£' ; the oth- 
er factor, that is, ^ of j^ of 3 .£., Ans. Or the factors ^<£. 
and 3 £'. may be multiplied together ; then only one operation 
of divhion will be necessary ; then, ^ off = f <£. ; then, ^^ •^• 
^ t J^. (f of j^^) = ifg = ^ ,£., as before. 

^question, ^^d, (as before shown,) = ^y^y.^., which 

-^A^. (Vof2VV) = ifJ^.-^(3^.=)*^.(*ofH*) = 

.j^^=:^<£., that is, T^ of ^ of 3^., Ans. 

Sd question. -S¥- <i- = 2^ ^- -M ^- (f ^^^^) = ^ «^- 
-^^1 -^^ (¥^^ of iia) =-Wif = 3<^-> that is, i of ^T of 3^., 
Ans, 

If 64. EXAMPLES FOR PRACTICE. 

5. ^ lb. X 12 = ^ oz. = T oz. and -J oz., which X 20 = 
^ pwt. = 4 pwt. -4»5. 7 oz. 4 pwt. 
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6. 7 oz. X20 = 140 pwt. + 4 pwt. = 144 pwt., the numer- 
ator ; 1 lb. X 12 = 12 oz. X 20 = 240 pwt., the denomina^ 
tor ; then, i J| = f lb., Ans. 

7. f lb. X 16 = ^^ oz. = 8 oz. and f oz., which X 16 = 
x%9 dr. ^ 142 dr. Ans. 8 oz. 14f dr. 

8. 8 oz. X 16 = 128 dr. + 14f dr. = 142| dr. = 1^^ dr. ; 
.1 Ib.^X 16 = 16 oz. )kC 16 = 256 dr. = ^^-^ dr. ; then, J|f £ 

9. 4 month X 4 = ^ w. = 3 w. and | w., which X 7 = 
^d. = rd. and f d., which X 24 = ^h. =9 h. and ^ h., 
which X 60 = -if^ minutes = 36 m, Ans, 3 w. Id. 9 h. 
36 m. 

Omitting the multipliers, and presenting the work in a more 

condensed form, 

10. 3 weeks=:21d. + ld.=528h. + 9h. = 32220m. 
4- 36 m. = 32256 m. ; 1 month = 40320 m. ; then, f f f Jg = 

^4 mo., Ans. 

11. f mile = 4 fur. and f f. = 125 yds. and f yd. = 2 ft. 
and ^ ft. z=: I in. and ^ irf: = 2| bar. Ans, 4 fur. 125 y. 2 ft. 

1 in. 24 bar. 

12. 4 fur. = 880 yds. + 125 y. = 3015 ft. + 2 ft.= 36204 
in. 4- 1 in. = 108615 bar. + 2f bar. = is.%^Q. bar. ; 1 mUe 
= i2LSi^Q.SL Bar. ; then, yWif^ = ♦ ™'^®» '^"^• 

13. ^3^ acre = 1 rood and \\ r. = 30 poles. Ans. 1 rood, 

30 p. 

14. 1 rood = 40 p. + 30 = 70 poles ; 1 acre = 160 p. ; 

then, -J^ = -f^ acre, Ans. 

15. $ 4-1 = 5 s. and f s. z=7J d. Ans. 5 s. 7^ d. 

16. 5s.z=:60d.+7id.=:-i^d.; $1 z=: 72 d. =J^ d. ; 

then, iii = $ ii, Ans. 

17. ^ yd. = 2 ft. and ^7^ ft. z= 8 in, and | m. = 1^ bar. 
Ans, 2 ft. 8 in. 1^ bar. 

18. 2 ft. = 24 in. + 8 in. = 96 bar. + 1^ bar. = A|& bar. ; 
1 yd. = -ifa bar. ; then, fff = -^js yd., Ans. 

19. ^ T.=4 cwt. and ^^ cwt. =r 2 qr. and ^ qr. = 12 lb. 
and If lb. = 14 oz. and |f oz. = 12^ dr. Ans. 4 cwt. 2 qr. 
12 lb. 14 oz. 12-^ dr. 

20. 4 cwt. = 16 qr. + 2 qr. = 504 lb. + 12 lb. = 8256 
oz. + 14 oz- = 132320 dr. + 12^ dr. = ii^^ii dr. ; 1 ton 
= Lk^-lQ. dr. ; then, }iUH^ = A *<>»> ^^' 

21. ^f guin. = 18 s., Ans, 

22. 3 roods = 120 p. + 17J p. = ^P- p. ; lao. = -ajAp.; 
then, ^U = ^ ac, Ans. 
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23. 27 gal. = 108 qte. + 3 qts. = 222 pts. + 1 pt. = 223 
pts. ; 1 hhd = 504 pts. ; then, f gf hhd., An$, 

24. ■^^o{\-=. W cwt. = 2 cwt. and -f^ cwt. = 2 qrs. and 
^ qr. = 21 lb. and /^ lb. = 8^ oz. Ans. 2 cwt. 2 qrs. 21 
lb. 8y^ oz. 

The foregoing reversed, 2 cwt. 2 qrs. 21 lb. 8^^^ oz. is ^ 
of how many cwt. ? 2 cwt. = 8 qrs.-+ 8 qrs. = 280 Jb. -|- 21 
lb. = 4816 oz. + &^ oz. 1= &^4^ oz. ; 1 c^. = Si3f^^ oz. ; 
then, ^m% -r- A = fi*m <^wt. = 7 cwt , that is, -j^ of 7 
cwt., Ans, 

25. 13 h: = 780 m. + 42 m. = 49320 s. + ^S s. = 
ZU»fSiJL 8. ; 1 day = A oyoo s. ; then, f^f f = 4 day, Ans. 



SXrPPZJBlXIBlYT TO FRAOTXOHS. 

1. ^z=z ^<^, and f = Jl (making the f eduction to a com- ' 
mon denominator mentally ;) then ^ft-j- -^| = f f =: \j^%, &.C. 

2. J.£. =-L|iiL=:Jr^s. +f s. = J^=18is., iln5. 

3. |days=:-ifAh.=:4^h. + (i = )^|h. = ^h. = 

20^1 h. ; (1 day =) 24 h.=: ^ h. ; then, ff f = f f of a day. 
Ans^ 

4. i lb. = J^ oz. = ^^f oz. + ^j oz. = ^f oz. = 6 oz. 11 
pwt. 16 grs., Ans, 

^' i = f — * = J; A — (i-)A=i\r.; Aandj«,are 
not so readily reduced to a common denominator mentally ; 
therefore proceed as directed IT 60, and we have |f ^ — -|{§ = 

^.SLc,jast,m—i<^n^n=^^i={'^mm— 

6. is.=:-^^d. = ^d, — }d. = ^=:5id., JRm. 
,7. ^ oz. = ^ = \8^ pwt. — (I =) f* pwt. = Vi^pwt. 
= 11 pwt. 3 grs., Ans, 

8, 4days=:96 h. + 7ih, = lOSJh. == ^zh. == Afp h. 
— (1 d. 9t%^ h. = 33t^ h. =) AftL h. = -LffJB. h. = 70 h. (=^ 
2 d. 22 h.) 20 m., Ans, 

9. f of$f 1=$^, iln5. 

1F05. 2. |of f = $A,costofllb.,X4 = a^,cosi 
of 4 lb., X 3 (3 X 4= 12) = * J|= « If, cost of 12 lb. 
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3. lffij=6g^ V vJ cost$3,iyd. wmcoflt3Vof«f = 
t A; 9jr=;Wyd^ will cost 37 times as much, = -^ = 
$ 1'269 4-tafcs. 

■ K6lBi2'24-^2=»l'12Xj = *0'84; or, by 
■ ^ %. — J oz. cost 9 2'24, i ox. will cost j of 
B, (cost of ^ ox.,) and J oz. will cost 3 times 
64, Jns., as before. 
_ Ast $ a. i- will cost ^ of $ -t^ = ? H, and J. 
will cost 7 times as much = 8 JJ = * 1'283 +, cost of 1 oz., 
Ans. 

6. If| — f — ^ — J lb. cost 13^ — V^d., then 1 lb. {=%) 
will cost 6 times as much, — 3f6 d. ; 14 lb. =4,1- = J^ lb. — 
(I of ? — } f — ^ X H*^ d. {cost of I lb.) = 5^^ d. = 
4^.9s.9^d., Ahs, 

7. A yd. will oosl^of|=$^X5— «3J(coatoflyd.)^ 
XiOi — '^ yd. — 9 ^IP- = * 59'062 +, Ans. , " 

- • 8. dJL-^s =4f of tb^ shij> oosl^ iHih tlien aV PF* «*" '' v I 

•■%ill TMsuX o4« iJJ-— j8^iy^,'.and ^W it wiircosfS thriea . 

■ asmach;^*^"— '^SS'TSS-f^Mns. ' ''■■',' 

v: icwL-^'iiaib-thVii nb;*iinpokvTV'>fC'l^-^)' 

^.^.^^jf.; and 9g^^lb. wUi cost Jl^asmuch, that," ■ 
«,it?of^B^.^AVj^-^69,-3^jJ.,/,s. ■ ■ ' *■ ^ 

10. f of I = 1^ = the part of the vessel stild ; then, if ^ 
of the vessel cost « 957, -^ of it will cost j of $ if i — $ a|i, 
and ff will cost 15 times as much =^ $ ilfiA = 8 1794'375, 

11. Iff yd. X4 = ^qr.-i-5=f E.E.=:^=: JjE. E. 
cost f £., then ^ E. E. will cost -^ of ^£. = -^ £., and 
(.^) = ^ E. E. will cost 18 times as much = -jij^ ^. = 17 s. 
1 d. 3f or., Ans. 

12. «llfor7yd3. is i of *-4i- = *¥*■"'■ 1 yard sold, and 
9 7 for 5 yaTdsis|of9Ht = $|for 1yd. bought; now, ($-y. 
=)*5i — (*i=) *il= «iftr =gain on 1 yard; then, 
« 2^ -T- * A = ^jy^ = "66» yds. ; and 1C6(#=)«4- 
129if = 9balea, ins. 

13. If 6 ft. length of shadow be cast by 5^ = V- A- height ' 
of sialT, then 1 ft. (shadow) will require ^ of -^ ft. — 15 ft. 
beight of sraff to cast it, and 153 ft. shadow will require 153 
times \l = ^ji = 144J ft., height of steeple, to cast it. Ans, 

14. If 16 men do the work iu 28J — ^ days, 1 man will 
require 16 times "^ =: ^^ days to do it, and J2 men will 
do it in ^ of the time, -!-»3^ H- 12 — -i||i = 37J days, .dns. 

15. 240 pieces, at 12^ = J-J^ b. a piece, will cost -t^ r 
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X 240 z=: Si^siQ. B. -^ (20^ s. =) JL|JL s. (the cost of 1 piece in 
exchange) = -^^^ = 149^^ pieces, Ans, 

16. 20 yds. X f = 15 yds., square measure, of the cam- 
let; 1 yd. length (hocking) X (li =) ^ yd* width = ^ yd. 
square measure ; then 15 yds. -— J yds. = 13 yds., Ans. 

17. (li=j i yd. width, X (20^=) A^ yds. length, = 
^^ yds. square measure, which -f- f yd. = m^ yds., Ans. 

19. If 5 persons drink (7^ =) ^ gal. in- 1 week, 1 per- 
son would drink ^ of -^ = f f gal. in 1 week ; 8 persons 
would drink 8 times J| = ^j^ gal. in 1 week, and ia (22^ 
=) ^ weeks, they would drink -^^X^ = -^W^ = 280f 
gal., Ans. 

20. If 9 students spend lOJ = V" ^' *» ^® ^^J^* ^ stu- 
dent will spend ^ of ^ ^'=ii £- in 18 days, and ^ of fj £. 
= yf I^F ^' i" 1 d^y 5 20 students w^ould spend 20 times 
T-lfg. £. = \%^ £. in 1 day, and in 30 days 30 times H^ £. 




PRACTICE, 



3. 13'25 + 8*4 + 23*051 + 6 -f' 75 = 51*451 bushels, 

Ans. 

4. 429 + 21*37+355*0034-1*07 + 1*7 = 808*143, ^«5. 

5. *2 + *80 + *089 + *006 + *9 + *005 = 2, Ans. 

6. 329*7 + 37* 1 62 + * 16 = 367*022, Ans. 

7. $4316 — $376*865 =$3939*135, ^/i5. 

8. 35000 — *035 = 34999*965, Rem. 

13. 29*3 + 374*000009 + 97*253 + 315*004 + 27+100*4 
= 942*957009, Ans. 



MULTIPUCATION OF DECIMAL FRACTIONS. 

ITTl. EXAMPIiES FOR PRACTICE. 

4. $ 5*47 X 8*3 = $ 45*401 , Ans. 

14. *0062 X *0008 = 00000496, Ans. 

15. (4J ==) 4*7 X (JtW =) 10*86 = 51,042, Ans. 

16. '02 X '011= '00022, A»5. 
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T 71, 73, 74, 75. decimal fractions. Sf7 

17- * 11 X '13 = $ 1*43, Ans. 

18. 92 X *375 = $ 75, Ans. 

19. « 0*75 X 24 = $ 18, ^»5. 



DIVISION OF DECIMAL FRACTIONS. 

^ IF 73. EXAMPLES FOR PRACTICE. 

4. 9 472*875 -i- 13 = $ 36*375, Ans. 

5. $ 141 -7- $ *75 = 188 bushels, Ans, 

6. • 37 X 8 (IT 29, ex. 10, note,) = 296 lb., Ans. 

7. $ 8 -r- 16 {reference as above) = 128 oranges, Ans. 
a $ 5 -r *6 = $ 8*333 +, ilns. 

9. 2*0000 -1- 53*1 = *037 +, Quot 

10. '0120 -r- *005 == 2*4, ^n5. 

11. '003 -=- *04 = '075, ^W5. 

12. 8*6 -r- '094 == 91*489 +, ^iw. 

13. 8 -r- '17 = 47 +,An5. 



REDUCTION OF COMMON OR VULGAR FRAC- 

TIONS TO DECIMALS. 

IT 74. RXAMPUSS FOR PRACTICE. 

6. «f=='496+; ^ = *0272 + ; ^i«^ = *00186+. 

7. ^ = '444+; ^='0505 + ; ^f^ = '008008 + ; * 
= *3333+; f='6666+; ^ = '090909 + ; ^='3636 

+ ; ^y=: '00110011 +. 

8. i=:*125; f=*375; f = *625; i = *2; f = '4; f 
= '6; t = '8; 5V = '05; ^V = '04 ; VV = '04. 



REDUCTION OF DECIMAL FRACTIONS. 

IT 75. EXAMPI^ES FOR PRAC1TCE» 

5. 2^ qrs. = 2*6 qrs.-^- 4 = '65 cwt.+ 4 cwt. = 4'65 cwt 
-f. 20 = '2325 ton; Ans. 

6. *2325 ton X 20 = 4 cwt. and '65 cwt., which X 4 == 
2*60 = 2^ qr. Ans. 4 cwt. 2f qr. 

7. 3*52 qts. -i- 4 = *88 gal. + 33 gal. = 38*88 gal. -J- 54 
= *72 ton, Ans. 

D 



9i REDUCTION OP DECIMAL FRACTIONS, H 75, 77. 

8. Reverse the l€ist process as before. So in thefollawinff 
examples, ^ 

9. 2 n. ^ 4 = *5 qr. + 1 qr. = 1^6 qr. -f- 4 = *376 yd. 

11. 43s.-r-60=*7164.m. + 6m. = 6*716 + in.-r.60 
= ail + h. 4- nh. = 17'111 4- h. -7-24 = *713 day, Ans. 

13. lOJ = 10*5 d. -r 12 = W5 s. + 21 s. = 21 W5 s. -^ 
28 = '78125 guin., Ans. 

15. 8 oz. -r 16 :;= '51b. + 71b. = 7'5 lb. -^ 112 r= 
'06696428 + 3 cwt. = 3'06696428 cwt. -^ 20 = '15334821 
ton, Ans. 

17. 4 r. -7- 160 = '025 acre, Ans. Reversed, '025 acre X 
160 == 4 roods. 

18. *7 lb. X 12 = 8 oz. 4- '4 oz. X 20 = 8 pwt. Ans. 
8 oz. 8 pwt. 

19. 50'4 8. -7- 60 = '84 m. -f- 15 m. = 15'84 m. -r- 60 = 
'264 h. + 18 h. = 18*264 h. ^ 24 = '761 day, Ans. 

20. *67 league X 3 = 2 rA. and '01 m. X 320 = 3 r. and 
'2 r. X 16^ = 3 ft. and '3 ft. X 12 = 3'6 in. Ans. 2 m. 3 r. 
3 ft. 3'6 in. 

21. 9i d. = 9'25 d. -M2 = '7708 s. + 10 s. = 10'7708 s. 
~20 = '5385.£., Ans. 

1177. BXA.MPLES FOR niACTICE. 

1. 9 s. = '45 ^., and 7 d. z= '029 £. Ans. '479^. 12 s. 

= '6 ^. , and f d. = '003 £. Ans. '603 £. 

2. It will he most convenient to decompose the fraction in 
the following manner; '5.£. = 10sr, and '023^. = 22 (abating 

1) = 22 qr. = 5^ d. Ans. 10 s. 5^4 '694 £. = '65 £. 

== 13 s. + '044 i. = 42 (abating2) = 42 qr. = 10^ d. Ans. 
13 s. 10^ d. 

3. 15s. = '75^., and 3d. = '012.£. ; 8s. = '4,£., and 
lljd. = '048^.; 10s. = '5^. and6i^d. = '026^.; ls.=: 
'05.£.,and8^d.='035^.; ^d. = '002^.; 2id. ='009.£. 
Amount, £. 1*833. 

4. '47 ^. = 9 s., and '020 ,£. = 4f d, Ans. 9 s. 4f d. 

5. '75.£. = 15s., and'035.£.i=34qr. = 8id.; '35.£.== 
7s., and '007^. = 1| d. ; '9£. z= 18s., and *016^. = 3f d. ; 
'7 £. = 14 s., and '040 £. = 9^ d. ; '5 <£. == 10 s. ; '25 £. = 
5 s. ; '05 £. = 1 s., and '040^. = 9^ d. ; '008^. = 2 d. 
Amount, 3i£. 12s. lid. 



5 77. DECIMAL FRACTIONS. 39 

suFPiiSMsxrr to dxsozxoax. fhaotioiys. 

2. 7 (yV ==) *3 yds. + 12 (I =) '625 yds. = 19^925 yds. ; 
then, 36 (| =) *625 yds. — 19'925 yds. =: 16*7 yds., Ans, 

3. 8«461 <£. + 2*266 £. +1*888 £. + *208 £. =12*823 ^.; 
3*437^. + 6*666 .£.=: 10*103 <£.; then, 12*823 .£.— 10* 103.£. 
= 2*720^., which -h (jV .£. r=) *025,£. = lOS^lb., Ans. 

4. 12^cts. = ^of a dollar; therefore 37*75-7-8 = 
$4*718 J, Ans. 

5. $ 17*37 X 1 1 *625 tons = $ 201*92| , Ans. 
a. $ 201*92625 -^$ 11*625 = $17*37, ^n5. 

7. $9-^*45 ton = $20, Ans. 

8. $ 0*4 X *25 gal. =i $ 0*1, Ans, 

9. 16 lb. -1- 28 = *5714 qr. + 3 qrs. — 3*5714 qrs. -^ 4 = 
*8928 cwt. + 7 cwt. = 7*8928 cwt. X $ 9 = $ 71*035 +, 

10. 1 qr. = 28 lb. + 14 lb. = 42 lb. -r- 1 12 = *375 cwt., 
and 5 cwt.' = 5*375 cwt. ; then, $ 69*875 ~ 5*375 cwt. = 
$13, Ans. 

13., (12 gal. 3qts. Ipt. =) 51*5 qts. X $'28 = $14*42, 
Ans. 

14. $100*125 -r- (16 yds. 2 qr. 3 na. =) 16*6875 yds. = 
$6, Ans. 

15. $ *72 -T- $1*92 = *375 bu, X 4 = 1*5 bu. = 1 peck, 
4qts., Ans. 

16. $ 60*268 -7- $ 92*72 = *65 ton, X 20 = 13 cwt., Ans. 

17. $9*17 ~ $ 16 = *573125 ton, X 20 = 11 cwt. + 
4625 cwt. X 4 = 1 qr. + *85 qr. X28 = 23 lb. Ans. 1 1 cwt. 
Iqr. 231b. 

18. $302*4 X (1 hhd. 15 gal. 3qts.=) *3125 ton, = 
$94*50, Ans. 

19. $ 94*50 -^ '3125 ton, = $ 302*40, Ans. 

20. $ 1*80 ~ (3i qts. =) *8125 gal. = $ 2*215 +, Ans. 
22. $60'45-T-f= $96*72, Ans. 
24. $2-^$*8=$2*5, Ans. 



()iA. $2-7-J|l*tf=35 2*5, Ans. 
^25. $2*5X$'8=$2, Jl«5. 
(26. $ 2 -T- $ 2*5 = *8 yd. Ans. 



yd. 

27. 19*25^. (IT 76,) -r *7ton, = 27*5^. = 27.£. 10 s., 
Ans. • 

30. $12*025 -T-$18*50=*65 ton, = 13 cwt., Ans. 

31. $6 X (3 qrs. 2n.=) *875yd. = $5*25, Ans. 

32. $ 22*10 -H 65 cwt. = $ *34 X 20 = $ 6*80, Ans. 

33. (3^^.28. 3d. 3iqr.=) 3*1166^. -h(9o2.4pwt. 16 
gr. =) 9*2333 oz. = *3375 ^. = 6 s. 8 d. 3^ qr., Ans. 



40 INTEREST. IT 77, 78, 79, 83. 

34. (3 cwt. 2 qr. 21 lb. =) 3*6876 cwt. X 9 = 334875 cwt. 
X (4^. 9 s. =) 4*45 jf. =147*684 ^. = 147^. 13 s. S^d., 
Ans. 

35. 1 quarter is 8 bushels. 5'25 aferes -f- 210 bushels = 
'025 acre (to produce 1 bushel) which X 360 bushels z= 9*5 
= 9 acres 2 roods, Ans. 

36. $l*25-f $20='0625oz. = lpwt. 6grs. Ans. 



RBDUCTZOXr OF OURRZOrCXES. 

IT 78. cxajiipl.es for practice. 

4. 75*75 £. Eng. c. ^ ^^^ = $ 336'666f ; 75*75 £. Can. c. 
X 4 = » 303*00; 75*75 ,£. N. Y. c. -5- *4 = $189*375; 
75*75 £. N. E. c. -^ *3 = $ 252*50 ; 75*75 £. Penn. c -^ f 
= $ 202*00 ; 75*75^. Georg. c. H- ifiy = * 324*642. 

5. 18*036 £. Eng. c. -7- A = * ^^'^^ » ^^' <^- X 4 

= $72*144, &c. 

6. 0*019 jf. E. 0. -T- ifir = $ '084| ; Can. c. X 4 = $ *076, 
&c. 

7. 36*18^. E. c. H^^ = $160*80; C. c. X 4 = 

$144*72, &c. 

1179. EXAJIIPI.ES FOR PRACTICE. 

2. $250X A = ^'^-5s. E.C. r4=:62.£. lOs. 

C. c. X '3= 75^. N. E. c. X '4 = 100,£. N. Y. 

c, d&c. 

3. $*56XA = 2s. 6id. E. c. h4 = 2s. O^d. 

C. c, d&c. 

4. $45*125 X A==10^-3s. Ofd. E.c. -5-4 = 

ll.£. 3 s. 7jd, C. c, d&c. 



IT 83. EXAMPLES FOR PRACIICB. 

10. $ 8*50 X '107 = $ *909, Ans. 

11. $ 675 X *008j.= $ 5*737, Ans. 

12. $ 8673 X *001f = $14*455, Ans. 

13. $ *73 X '05 = $ '036, Ans. 



f83, 65.- INTEREST. 41 

14. $96 X '000^^ = $*048; or, $«096 -s- 2= '048, as 

15. ' $ 73*50 x*000i=: $'0245; or, $'0735 4-3= $'0245, 
Ans. 

16. 5 days = | -f. ^ of 6 days ; therefore $ '180 (making 
no account of the cents,) -r* 3 and by 2 (uniting the two quo- 
tients) =: $ '150, Ans, 

19. $ 520*04 X '06 = $ 31'2024 (int. for 1 year,) which 
X 30 = $ 936*072 (int. for 30 years) to which + ^ the int. 
for 1 year, making $ 951*673, Ans. 

20. The int. for 10 years is $240; $400 X $'0l6 = 
9 6*40 for 3 mo. 6 days ; then, $ 240 + $ 6'40 = $ 246*40, 
Ans, 

22. $ 86 X *06 =: $ 6*40, which X 7 = $ 36*12 ; then, 
$86-1- $36*12= $122*12, Ans. 

23. 36*477 ^.X*06i:. = 2*188-}-^.=2.£.3s.9d., Ans. 

24. 36*5 ,£. X '09^£. = 3*406 -f jf . = 3,£. 8 s. 1 J d., 
Ans, 

25. 18*6 £, X '050 J £. = '939 +£.+ 18'6 £:=i 19*539 £. 
= 19df. 10 s. 9jLd., Ans. 

26. IOOj^. X *06^. = 6.£. X 8 = 48^. + IOOj^. = 
148.£., Ai^s, 

27. 400*5.£. X '09 .£. = 36*045.£. -|- 400*5 £. = 436*545^. 
= 436<£. 10 s. lOf d. Ans. 

28. 640*4 jf. X *06,£. = 38*424^. (int. for 1 year) + 
640*4 i:. = 678*824 = 678 .£. 16s. 5f d., amount for 1 year; 
38*424 .£. X 2J = 96*060 -|- 640*4 £. = 736*460 £. = 736 £. 
9 s. 2^ d., amount for 2 years and 6 months, S[,c 

H 85> THme, rate, and amount given, to find the principal. 

2. $85'12-7-$l'12 (amount at given rate and time,) =: 
$76, Ans. 

3. $ 99*311 -^ $1*0565 =$94, Ans. 

4. $ 988'00 -i- $r04 = $ 950, Ans. 

5. $1008*00 -^$1'05 = $960, and $1008 — $960 = 
$48, Ans. ' 

Discount. 6. $ 397'50 -^ $1'06 = $ 375, Ans, 

7. $834 -^ $1'112 (amoimt at given rate and time,) = 
$750, Ans, 

«. $ 321*63 -^ $ 1*24 = $ 259*37 (the present worth,) and 
9 321'63 — $ 259'37 = $ 62*26, Ans. 

9. $18 -^$1*075 = $16*74+, ^115. 
D» 



.-42 INTEREST. H 86, 86, 87, 83, 89. 

10. 4 of $ 6?0 =: $ 325 (4 mo.) -^. f 1*02 1= 318*627, 
and $ 325 (8mo.) -r $1'04 = 9 312*50 ; then, $ 318*627 + 
9 312*50 = $ 631*127, and $ 650 — $ 631*127 = f 18*873, 
Ans* 

11. *56*20-^$l*10 = $51'09, ai 6 per cent, disc.; or 

--. $1*075 = $52*279, at ^ per c. disc. ; or f- 

$ 1*084 = $ 51*845, a* 5 per cent. disc. ; or 7- $1*116 

=t $ 50*358, at 1 per c. disc. ; or r $1*125 = $ 49*955, 

a* 7;J per c. disc. ; or r- f 1*15 =;: $ 48*869, at 9 per c. 

disc 

If 86. Time, rate, and interest, to find the principal. 

2. $ 4*52 -^ $ *08 = f 56*50, Ans. 

3. $ 20 -T- $ *06= $ 333*333^, Ans. 

IT 87. Principal, interest, and time, to find the rate per cent, 

2. The interest on $468 one year, at 1 per cent., is 466 
cents, -f- 12 = 39 cents, the interest at 1 per cent., 1 month ; 
then, $ 2*34 -f- $ *39 = 6 per cent., Ans. 

3. $ 46*80 -^ $ 10*40 = ^ per cent., Ans. 

IT 88. Rate per cent, of loss or gain. 

2. -^ = 12 per cent. 

3. ^^^ = *07 per cent. ; -^^ = '04J per cent. ; ^H*- 
= *00i|- per cent. 

4. $1*0032 — $ *96 = $ *0432 (gain per gal.) X 114 = 

$ 4*924 + the whole gain ; and *^ = ^ per cent., Ans. 

5. $365 — $332*15 =$32*85; then, ^^ = 9 per 
. cent, loss, Ans. 

6. -^ = *25 per cent., which is $ 25 on $100, Ans. 

7. — =25 per cent, Ans. 
1*20 '^ 

8. 30X$26=$780 — $ 698*33 (first cost and charges,) 
= $ 81*67 ; then, ^^ = 1 1 + per cent., Ans. 

698*33 * ^ 

H 89. Principal, rate, and^interest, to find the time. 

2. The interest on $226*50, one year, is $13*59; there- 
fore $ 31*71 -T- $ 13*59 = 2*33^ = 2 years and 4 months^ 
Ans, 



i 



H 89, 90, 91. SUPPLEMENT. TO INTEREST. 43 

3. $ 20 -7- $ 48 (int. 1 year) = *416f = 5 months, Arts. 

4. $ 28*242 -r- $ 8^69 = 3*25, very nearly, = 3 years, 3 
months, Ans, 

1190. 2. $ 867*33 X*196f (3 y. 3 m. 10 d.) = $ 170*574 
(int.) ; same principal, X '12 (2 y.) = $104*079 (int.) ; then 
« 867*33+ $ 170*574+ $ 104*079= $ 1141*983— « 455*44 
(am't two first payments,) = $686*543 X *042i (8 m. 15 d.) 
= $ 29*178 (int.) + $ 686*543 = $ 715*721 — $ 518*68 (3d 
paym.) = $197*041 X '09lf (1 y. 6 m. 10 d.) = $18*062 (mt) 
+ $197*041 = $ 215*103, Ans. 



COMPOUND INTEREST. 

4. $1, at 6 per ct., by the table, for 4 years, is $1*2624 +, 
which X $ 40*20 = $ 50*748, &c. 

t 91. EXAMPIiES FOR PRACTICE. 

10. $175 X *184^ (3 y. 25d.) = $ 32*229 + $ 175 = 
S 207*229 Ans, i 

11. $ 56*75 X *025i (5 m. 3 d.) = $1*447 + $ 56*75 = 

$58*197 Ans, 

12. $365*37 X '150f (2 y. 6 m. 4 d.) = $ 55*049 + 
$ 365*37 = $ 420*419 — $ 97*16 = $ 323*259 X *015| (3 m. 
4 d.) = $ 5*064 + $ 323*259 = $ 328*323, Ans, 

13. $ 317*92xa3H (2 y. 2 m. 8 d.)=$ 41*753+$ 317*92 
= $ 359*673 — $ 208*04 = $151*633 X*029i (5 m. 27 d.) = 
$ 4*473 + $151*633 = $156* 106 — - $76 = $ 80*106X*048J 
(9 m. 21 d.) = $ 3*885 + $ 80*106 = $ 83*991, Ans. 



SUPPZiIDMCElYT TO XXTTISREST. 

1. $273*51 X '061§ = $16*866 + 6 = $2*811 + 
$16*866 = $19*677, Ans, 

2. $ 486 X *078 J = $ 37*989 -7- 3 = $ 12*663 + $ 37*989 
= 50*652, Ans. 

3. $ 203*17 — $ 50 = $153*17 X '139^ (2 y. 3 m. 27 d.) 
= $ 21*367 + $ 153*17 = $ 174*537, Ans. 



44 BtrPPLEM&Nt TO lNT£It£ST. H dL 

4. * 870*05 X '239 (3y. ll.m. 24 d.) = $207'941 + 
i|l870«05 = $ 1077*991 — 9 186*06 == 9 891*931 X '172 (2 y. 
10 m. 12 d.) = $ 153*412 + $ 891*931 = 9 1045*343, Ans. 

5. 1 per cent, on $1600 is $16, which X | = $10, Ans. 

6. 1 per cent* on 9 5643 is 9 56*43 -- 2 = « 28*215 + 
9 56*43 =r 9 84*645, at 1^ per cent., &c. 

7. 9 137*46 X * '625 = 9 85*912, Ans. 

8. $800-T-8=$100 + $800=:$900,-4iw. 

9. 9 560*75. X 9 *93 = $ 521*^7, Ans. 

J 0. 9 422*40 -r- 9 1*056 (1[ 85) = 9 400, i4n5. 

11. $ 426 -1- * 1*20167 = $ 354*506, Ans. 

12. f 300 -^ $ 1*045 =^ 9 287*081 — $ 250 = « 37,081, 
gain, Ans. 

13. J of $ 3120 = $1560-r-*l'015 (3 mo. )=$ 1536*945, 
and 9 15604-$ 1*03 (6 mo. )=$ 1514*563 ; then, $ 1536*945 
+ $ 1514*563 = $ 3051*508, and $ 3120 — $ 3051*508 = 
9 68*492 Ans* 

14. $49*875 -T- $ *105 {H 86) = $ 475, Ans. 

15. $ 35 -^ $ *07 (= int. on $ 1, the given time, at 5 per 
cent.) = $ 500, Ans. 

16. $ 15*50 -h $ 3*875 (If 87) = 4 per cent., Ans. 

17. 20 cents — $*167 z= $*033; then, ^^ (f 88) = 

19/^^ per cent., which is $ 19*76 on $ 100, Ans. 

18. -^^ = 18^6^ per cent. z= 18 £. 15 s. on 100 £., Ans. 

19. $1*10X37 =1 $40*70, (cost,) _ $ 40 z= $ *70, (loss ;) 
•Jg = *Olf perijent. loss, = $ 1*75 on $ 100, Ans. 

20. 1 <£. = 240 d., and 4 s. 6 d. = 54 d. ; then, jf^ = 
'22^ per cent. z= 22 £. 10 s., Ans. 

21. $4*48 X *125 = $*56 + $ 4*48 = $ 5*04 per yard, 
Ans. 

22. 4 .£. X '10 = *40 £. ; then, 4 £.— *40 £. = 3*60 £. 
z=(1[75)3^. 12 s., ^ns. 

23. 15 s. X *175 = 2*625 s. ; then, 15 s. — 2*625 s. = 
12*375 8. = (H 75) 12 s. 4 J d., Ans. 

24. $*92 X 50 = $46, (cost,) X '10 (per cent.) = $4*60 
+ $ 46 = $ 50*60 -7- 40 gal. = $ 1*26^ per gal., Ans. 

25. $ 950 + $ 145 + $ 25 = $ 1120 X *20 (per cent.) 
= $224 + $1120=$ 1344 -i-(10 tons=) 22400 lb. = 
$ *06 peir lb., Ans 



y 



IF 92, 95. * PROPORTION. 40r 



EQUATXOXff or PATMEXffTS. 



1192. 6. $ 50 X 2 + $ 100x5 + $ 150X8 = f 1800 
>. $ 300 = 6 months, Ans. 

7. $136x10+ $96X7 + $260X4 ==$3072-^*492 

z= 6 m. (IT 75,) 7 days, Ans. 

a $200X4+$200X8=$ 2400 -i- $ 600 = 4 m., 
Ans. 

9. $100x3 + $75x4+$124x6-T-$300=4im., 
Ans. 



PROPORTXOXff. 

1195. exampi.es for practice. 



6. As 6 horses : 20 horses : : 21 bush. : 

20 X 21 = 420, which — 6 z= 70 bush., Ans. 

6. Reversed. As 20 h. : 6 h. : : 70 b. : 

6 X 70 = 420, which — 20 = 21 bush., Ans. 

7. As 365 m. : 500 m. : : 75 bar. : ■* 

500x75 = 37500, which-^-365 = 102 (f J^ =) ^ bar.,^ii5. 

8. Reversed. As 500 m. : 365 m. : : 102f | : 

102f i = i^ X 365 = g73^ 7 ^sQo, which -r- 500 = m^ = 

9. As (5 s. 4d. z=) 64 d. : (10 £. 12 s. =) 2544 d. : : 
1 oz. : 

1 X 2544 =^2544, which -f- 64 = 39 oz. (and |f oz. =) 
** / X' ■ 15 pwt, Ans. 

10. 'As (13° 10' 35' ==) 47435" : (360°=) 1296000" : : 
1 day : 

1 X 1296000 = 1296000, which 4- 47435 = 27 days, 7 h. 

43 m. 6 s. +, Ans. 

11. As$145 : $378 :: $12*63, taxes : $32*925, -4n5. 

12. As $ '75 : $6 : : 7 lb. : 56 lb., Ans. 

13. 8 lb. of sugar will cost $1, = the cost of 5 lb. of cof. 
fee ; therefore. As 5 lb. cof : 100 lb. cof. : : $1 : $ 20, Ans. 

14. $100 : $357*82 :: $6 : $21*469, Ans. 

15. As 15 eightieths : 80 eightieths : : 1 m. : 5^ min- 
utes, Ans. 

16. As 10 : 30 : : 3 bu. : 9 bu., Ans, 

17. As 6 ft. : 153 ft. ; : (5 ft. 8 in. =) 68 in. : 1734 in. 
= 144^ ft., Ans. 



46 PROPORTION. 1 95. 

» 

19.^s 3 £. ster. : 1000 £, st. : : 4 £, Maas. : 1333^333 £. 
= 133y.£, 6 s. 8 d. Mass., Ans, 

20. As 1333*333 £. Mass. : 4 £, Mass. : : 1000 £, ster. : 
3.£. ster., -4ns. 

21. As 1000 £, ster. : 3.^. ster. : : 1333<333 £, Mass. : 
4 £. Mass., ^715. 

22. As 4 £. Mass. : 1333*333^^. Mass. : : 3 iT. ster. : 
1000 £, ster., Ans, ~ 

23. 105 X 200 = 21000 lb. spoiled bread ; 2000 X 14 = 
28000 oz. = 1750 Ib.X (12 weeks =) 84 days = 147000 lb., 
whole weight ; then, 147000 lb. — 21000 lb. = 126000 lb., 
left to subsist on. 

As 1470001b. : 1260001b. :: 14 oz. : 12 oz., Ans. 

24. 2000 men, 12 oz. per day each, 12 weeks=126000 lb., 
which is f of the whole weight ; then, 

As 6 : 7 : : 126000 lb. : 147000 lb., the whole weight, 
which -^ 7 z=: 21000 lb., spoiled. 

25. 2000 men, 12 oz. per day each, 12 weeks=126000 lb. 
to subsist on ; then. 

As 12 oz. : 14 oz. : : 126000 lb. : 147000 lb., the whole 
weight. 

26. Whole \^ight, spoiled or lost, and left to subsist on, 
found as in example 23 ; then. 

As 126000 lb. : 147000 lb. : : 12 oz. : 14 oz. per day, had 
none been lost. 

27. Less time, more workmen ; the proportion, therefore, 
is inverse, 120 workmen, being of the same kind with the 
answer sought, must be the third term ; and as, from the na- 
ture of the question, the answer sought must be greater, 
therefore make the greater of the two remaining numbers 
(8 months) the second term, &c. 

As 2 months : 8 months : : 120 men : 480 men, Ans, 

58. Less time, more pipes will be required ; inverse. 

As 24 min. : (10 h. =) 600 m. : : 1 pipe : 25 pipes, Ans. 

29. More men, less time- will the provisions serve ; inverse. 
^ As 1600 men : 1200 men : : 9 m. : 6j-* months, .^ns. 

30. Greater in breadth, less in length to make an acre ; 
inverse. As 251. : 491. : : 4 b. : 6f b., Atis, 

31. Shorter the days, more days required ; inverse. 

As 10 h. : 12 h. : : 15 d. : 18 days, Ans, 

32. Inverse. As 21 cows : 6 cows : : 91 days : 26 days, 
Ans, 

33. Inverse. As $806 : $292 : 6 months : 2 months, 
(IT 75,) 5 + days, Ans, 
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34. inverse. As (^ of 11 d. z=) 2*2 d. : 11 d. : : 30 m. ; 
150 m., required to do the same work in ^ of the time. To 
do 4 times the work, will require 4 times the men, and 150 
X 4 = 600 men, Ans, 

35. As^^lb. : fflb. :: ^^s. : 

A of If = Iff, which ^ ^ (If of fit) = ?§4f s. (ir 63,) 

= 4d. 3f§Jiq., An5. 

36. As 71b. : 121b. :: $J : 

f X 12 = -^, which -r- 7= Jf = $lf , ^n5. 

37. As (6i=)J^yd. : (9i^=)-3^yd. :: *3 : 



3X¥=^i-i, which -H^ (^y of i^i) =:;W=* 4*269+, ^ns. 

38. As 2 oz. : '75 oz. : : $ 2*24 : 

2*24 X *75 = 1*6800, which -f- 2 = $ *84, Ans. 

39. As^oz. : 1 oz. : : $|J : 

HXl=ih which^^ iiofU) =U = «1'283, Ans. 

40. (i=)f — i = ilb.; and(141b.=)J^— (|off=) 
f = ^lb.; their, 

As^lb. : ^Ib. :: (13i=)5#d. : 

^X^ = ^M^ which — ^ (f of 4^) = i^^d. =4rf. 

9 s. 9^ d. Ans. 

41. As ^yd. : (40^=) Vy<i- ''9i: 

I X V= W, which-T-f (i of ^^)=:^|i=$ 59*062+, Ans. 

42. As^g-ship : ^g- ship :: $251 : 

251 X 1^ = y^, which ^ t7^ (-y- of ^j^) = ^f JfiL = 
$53*785+, Ans. 

43. As (1 cwt. =) 1121b. : (9f =) ^Ib. :: (3f ^. =). 

^£.X ^=^, which-hll2 = /^V^. = 6s. 35^d., Ans. 

44. As (§ of ^=:) T^ves. : 1 ves. : : $957 : 

957 X 1 = 957, which -=- ^ (IT 55) = $1794*375, Ans. 

45. ^% E. E. X5 z= fl qr., which -i- 4 = |^ = f yd. ; then, 
As ^yd. : f yd. : : ^^. : ^fgc^. = 17s. 1 d. 2f q., Ans. 

46. First find what^he gained in selling 1 yd. ; then it 
will be easily ascertained how many yards he must sell to 
gain $ 200. 

As 7 yds. : 5 yds. : : $11 : $7f (what 5 yds. sold for) — 

$ 7 (cost,) = $ f , gained in selling 5 yds., which -^- 5 = $ ^, 

gained in selling 1 yd. ; then $ 200 — $ ^^ = J^a yds. sold, 



• 
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which ^ (129^ yds. contained in 1 bale =) sl^sl yds. {^^^ 
of xiym) = ^^^ = 9 bales, Ans. 

47. As 6 bar. : 178bar. : i $33 : $979, Ans. 

48. A8 3a7cwt. : (1 tonx=)20cwt. i : $2*25 : $14*195+, 
Ans, 

49. As2<51b. : 185 lbs. :: $<75 : $55'50, Ans. 

50. Aslhhd. : 'IShhd. :: $2'39 : $*3585, Ans. 

51. Asa5hhd. : 1 hhd. :: $'3585 : $2<39, Ans. 



16 days 



COMPOUND PROPORTION. 

1197. EXAMPLES FOR PRACTICE. 

1. 16 days, being of the same kind as the answer required, 
must be made the 3d term ; then 

More men, less days, 24 : 6' 

More length, more days, 20 : 200 

More height, more days, 6 : 8 

. More thickness, more days, 4 : 6. 

(6 X 200 X 8 X 6 =) 57600 X 16 = 921600, which -^ (24 
X 20 X 6 X 4 =) 11520= 80 days, Ans. 

2. .16 ^. is the 3d term, being of the kind sought. 9 hhds., 
of 12 cwt. each, = 108 cwt., and 50 tierces, of 2^- cwt. each, 
= 125 cwt. ; then 

More cwt., more pay, 108 : 125 \ . . i^£ . 

More leagues, more pay, 20 : 100 ) * ' . 

(125 X 100 =) 12500 X 16 = 200000 -r- (108 X 20 =) 2160 

= 92 ^. 11 s. lOf d., ^215. 

3. More men, more bread, 7 : 21 i .^ ^^^^ ^ ^^^ ^^ 
Less days, less bread, 14 : 3 ) * 

4. More pay, more men, $11*04 : $103*04 i . ."J"'. 7"'^;,^ 
More days, less men, ** 16 : 3 J " ' ' 

5. 4jd. = J^d., and Is. 2d. = 14d. Woz. 5pwt. 
4s.2d.=50d.,and5s.6d. = 66d. ) = 145pwt. 

More money expended, more bread, J^d. : 14d. ) '. , |^ . ^^ 
More paid per bushel, less bread, 66 d. : 50 d. J " 

(14X50 =) 700X 145 = 101500 -i- (J^X66 = 1^* =) ^F 
= 323|5^ pwt. = 1 lb. 4 oz. mf pwt., Ans. 
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6. Prin. $100 : $400 ) ^^., oiiq • * j 
Time, 12 mo. : 9mo. ^ * *^ "'^* ' « 18 int., Ans. 

7. Prin. «400 : $100). omo • 9mo Ans 
Int. $ 6 : $ 18 J • ' '^ 

8. Prin. $400 : $100 >.. ^,q. , . ^^ . . .^ 
Time, 9 mo. : 12mo. T' *^^*"*^ =. *^ ^^*- ^"'• 

9. Time, 9 mo. : 12 mo. > . ^ygj. . ^ Igk . 
Int. $6 : $18 r" ' 

10. Prin. $ 75 : $100 > ^.., ^.q , . 
Time, 8 mo. : 12mo.r- *^ '°^- ' $8 per cent., Ans. 

11. 3 men : 20men) ^q « \89^ 

(19^=i)^a days : (100^=) i^idays J * ' y^rxj—) f xr* • 

(Aji X 20 =) SQ2Q, XU= ^Hi^^, which -L- (J^- X 3 =) 

-^F (yf T o^ ^J^) = -^AViP = 305 .£. s. 8 d., ^W5. 



SITPPZiEJIIIENT TO TSS SZHaXiIS RXTZiS OF 



EXERCISES. 

» 1. 76 yds. X 4 zz: 304 qrs. -^ 5 = 60'8 E. E. ; then, 
As60'8E.E. : 1 E. E. :: $113*17 : $1*861, Ans, 

2. 4 pieces X 24 = 96 E. E. X 5 = 480 qrs. -^- 4 = 120 
yds.; then, 

As 120 yds. : I yd. : : $ 96 : $ *80, Ans. 

3. More time, less allowance ; therefore, 

As 9*5 mo. : 8 mo. :: 15 oz. : 12^foz., Ans, 

4. As $ 2*50 : $ 3*75 : : 360 acres : 540 acres, Ans. 
6. Less the price, more the quantity ; therefore, 
As(17s. 4d.=:)208d. : (19s. =) 228d. :: 185qrs. : 

202f^qrs., Ans, 

6. As(foffz=)2^^mine, : 1 mine, :: 171^. : 380^., 
Ans, 

7. I of f of V- (^ 64) zz: 1^^ gal. ; then. 

As I gal. : -L^ gal. : : $ I : 

J,^ X f —m^y which -^ f (f of fe^^) z= iJIJa = $ 140; 
or, the first and third terms being the same number, they may 
be dropped, and the second term taken to express the answer, 
thus, -L^zzr $140, as before. 

E 
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8. As (1 cwl.=) 112 lb. : (3^=) J^ lb. : : (1^=) f rf. : 

J^ X J = •^, which -f-112 = -^^ £, (of ^ of^) = 

jy^ d. = lOf d., Ans. 

9. As 20 -miles : 36 miles : : (4^ cwt. z= ) 604 lb. : 
907| lb., Ans, 

10. As (13** 10' 35"=) 47435" : (360*^=) 1296000" : : 
1 day : 27 d. 7 h. 43 m., Ans, 

11. As \ I Pf^- : ^^ ^![' 1 : : »450 : $ 1120, Ans. 

{ 5 mo. : o mo. ) ' 



T 98. 6. $ 175 + $ 200 + $ 500 = $ 875 ; then. As 
«875 : $175 :: $250 : $50, A'sloss. 
$875 : $200 :: $250 : $ 57442f , B's loss. 
$ 875 : $ 500 :: $ 250 : $ 142*857f , C's loss. 
6. 1+2 + 3 = 6; then, As 

6:1:: $600 : $100. 

6 : 2 ::$600 : $200. 

6 : 3 : : $ 600 : $ 300. 

7. . ^ ( 500 hhd. : 350 hhd. : : 100 hhd. :" 70 hhd., A'sloss. 

^^ \ 500 hhd. : 150 hhd. : : 100 hhd. : 30 hhd., B's loss. 

8. As 3 : 2 : : $ 45 : $ 30, B's stock. 

9. 1+2 = 3; then, 

. (3 : 1 :: $400 : $ 133*333^, A^s stock. 
^^ ) 3 : 2 : : $400 : $266'666S, B's stock. 

10. $ 780 + $ 460 + $ 760 = $ 2000 ; then, 

( $ 2000 : $ 780 : : $ 600 : $ 234, A's dividend. 

As^ $2000 : $460 :: $600 : $ 138, B's dividend. 

( $ 2000 : $ 760 : : $ 600 : $ 228, C's dividend. 

11. 2 + 5 = 7; then, 

A J 7 : 5 : : $ 164 : $ 117*142^, A's gain. 
^M 7 : 2 : : $ 164 : $ 46^857^, B's gain. 
And $ 117'142f — $ 46'857| = $ 70*285^ for A's trouble. 

12. $ 12000 X *15 = $ 1800, annual profit ; then. 

As 100 shares : 1 share : : $ 1800 : $ 18, profit on each 
share, which X 2 = $ 36, profit on 2 shares, dLc. 

13. As JOO shares : 1 share : : $340 : $3'40, tax on 
each share ; and $ 3'40 X 2 = $ 6'80, tax on 2 shares, d&c. 

14. As $ 37000 : $ 1 : : $1850 : $'05, tax on $ 1 ; and 
$ 1780 X $ '05 = $89, tax on $ 1780. 



T 99, too, 101. AhUCATioff, SI 

IT 99. 16, 17. Carried out by the table, in all respects as 
in the 15th example. 

18. 24 cows -j- 16 cows = 40 cows ; then, 

A ( 40 cows : 24 cows : : $ 10 : f 6, A's part. ' 
^ ( 40 cows : 16 cows : : $ 10 : * 4, B's part. 

irlOO. 20. A, f 100X6 mo.=600 ) _. 



— $150X6 mo.=900 J "^ ^^"" ( _ .^xfin 
B, $200X4 mo.=800 ) _ i^^n ( — '^^"• 

— $120X8 mo.=960 | — ^ '«" -^ 



. i 3260 : 1500 : : $95 : $43<7llig^J, A's share. 
^^ \ 3260 : 1760 : : $ 95 : $ 51*288-i^«^, B's share. 
21. A, $ 500 X 12 mo. = 6000 ) 

B, $ 600 X 10 mo. = 6000 \ = 16800. 

C, $800 X 6 mo. = 4800 j 



( 16800 : 6000 

As^ 16800 : 6000 

( 16800 : 4800 



: $ 700 : $ 250, A's share. 
: $ 700 : $ 250, B's share. 
: $ 700 : $ 200, C's share. 



AKUOATXOXff. 

IT 101. 2. 5 lb., at 10 cts., cost 50 cts. 

20 ::::::::" S :::::::;;:::.* 280 ".*. w=j^ cts., 



33 lbs. 426 cts. 



Ans, 



3. 3 oz. 20 car. = 60 car. 

6 22 = no xja = 21^ car., Ans. 

8 oz. 170 car. 

4. 40 gal., at 42 cts., cost 1680 cts. 

J _0 ..... m^=z2m cts., 

46 gal. 1680 cts. '^^^' 

6. 5 h. at 64°= 320° 
4 h. .. 70°= 280° 

2 h. .. 75°= 150° ^ = 69TaL deg., Ans. 

^h. ..73°= 219^ 

14 h. 969° 
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ALLIGATION. 



IT 103. 



IT 102. Mean price or rate, Sfc, 



{ 



7 cts. 

5. 10 cts, I 9 cts. — I 
12 cts L 



2 lb. = 2 lb. of the 1st kind. 

2 lb. = 2 lb 2d kind. 

3 lb. + 1 lb.=4 lb. 3d kind. 



6. The proportions of the 1st and 2d kinds are alike. To 
find what will be the proportion of the 3d kind, using 



1 lb. of 1st kind, As 2 lb. : 1 lb. 

41b As 21b.: 41b. 

6 lb As 2 lb. : 6 lb. 

101b As.21b. : 101b. 

201b As 2 lb. :201b. 

16 d. 81b. 



7. 24 d 



r Idd. 

. { 20 d.--. 
( 32 d.-J— 



81b. 



41b.: 21b. of 3d kind. 

4 lb. : 8 lb 

4 lb. : 12 lb 

4 lb. : 20 lb 

41b. :401b 

= 8 lb. > Proportions 
= 8 lb. ( alike. 



8. 70 cts 



• \ 80—1 



8 lb. + 4 lb. = 12 lb. 
As 8 lb. : 5 lb. : : 12 lb. : 7^ lb. of the 3d kind, to be 
taken with 5 lb. of the 1st and 2d kinds. 

— I 10 gal., proportional quantity of water. 
70 gal., proportional quantity of rum. 
As 70 gal. rum : 60 gal. rum : : 10 gal. wat. : 8f gal. wat.. A, 

9. C $ 1*50 34 bu. proportional quant, wheat. 

9 bu rye. 

32 bu - corn. 

66 bu barley. 

: : 9 bu. rye : ly^ bu. rye, \ 

: : 32 bu. cor. : 3|^ bu. cor. > Ans. 

: : 66 bu. bar. : 7^^ bu. bar. j 

1=2 parts of the ist kind, 

=2 parts of the 2d kind, 

=2 parts of the 3d kind. 



84 cts. 



$ ri6-T 

$ 0*75-^ 
$ 0*50- 



As 34 bu. wh. : 4 bu. wh. 
As 34 bu. wh. : 4 bu. wh. 
As 34 bu. wh. : 4 bu. wh. 
10. C 17 2 



22. 



19 



21-1 



24 



2 

.2 



Ans 



5+3+1=9 parts of the 4th kind, 

11. The proportions of the 3 first kinds are alike. As 
2 oz. : 1 oz. : : 9 oz. : 4^ oz. (of the 4th kind) + 1 + 1 + 
1 = 7J oz. of the mixture, Ans, 

12. 7^ oz. (compound in the last ex.) = ^ oz. 



15 oz. ( 
mixt. ( 
30 oz. 
mixt. 



t. \ 



14. 



As 



As -y^oz 
As -^ oz. 
As -^ oz. 
As y^ oz. 

«'92| 

120 : 75 



I 



15 oz. 
15 oz. 
30 oz. 
30 oz. 

0- 
1^20- 

28 



120 : 75 : : 92 



: .1 Oz. : 2 oz. 3 first kinds, 
: (4^=) f OZ. : 9 oz. 4th k. 
: 1 oz. : '4 oz. 3 first kinds, 
: 9^ oz. : 18 oz. 4th kind, 
28 ) 120, sum of the pro- 
92 ) portion al quantities. 

17^ gals, water, ) j«- 

57^ gals, brandy, ) 



va 
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15. 



8tl. 



As 



4d.— 
6d.— 
9d.— I 
lid. — 
10 : 240 : 
10 : 240 : 
10 : 240 : 
10 : 240 : 




10, sum of the pro- 
portional quantities. 



3 : 72 lb. at 4 d. 

1 : 24 lb. at 6 d. 

2 : 48 lb. at 9 d. 

4 : 96 lb. at 11 d. 



Ans. 



DUODECXMAKS. 

111.03. EXAMPLES FOR PRACTICE. 

3. 12ft.8'Xlft. r=13ft. 8' 8", which X 15 = 205 ft. 
10', Ans. 

4^ Q'yi ft o/ ft// /// //// 



371 ft. 2' 6" 
181 1 9 



371ft. X 181 ft. = < 


67151 








2' X 181 ft. = 


30 


2 






6' X 181 ft.— 


7 


6 


6 




371 ft. X 1' = 


30 


11 






2' X r = 






2 




6" X 1' = 








6 


371ft. X 9" = 


23 


2 


3 




2' X 9' = 






1 


6 


6" X 9" = 








4 6 



67242 10 1 4 6 Ans. 

5. 72ft. X8ft. = 576ft.; 4' X8ft. = 2ft. 8'; 72ft.X2' 
= 12 ft. ; 4' X 2' = 8", which amounts added together = 
590 ft. 8^ 8"-i-9 = 658q. yds. 5 ft. 8' 8", Ans. 

6. 47ft. X 7ft. = 329ft.; 3' X 7ft. = 1 ft. 9'; 47ft. X 6' 
=23 ft. &; and 3' X 6^=1' 6V which amounts collected 
= 354 ft. 4' 6' -7- 9 = 39 yds. 3 ft. 4' 6', Ans. 

7. 8 ft. X4ft. = 32ft.,and 32ft. X 3il. = 96ft. ; 32ft. X 
6'= 16 ft. ; then 96 ft. + 16 ft. = 112 ft., and 112 ft. -i- 16 = 
7 cord ft., Ans. 

8. 176 ft. X 3 ft. 9' = 660 ft., and 660 ft. X 4 ft. 3' =2805 ft., 
which -^ 128 = 21 cords+ 117 ft.— 16 = 7T«t cord ft., Ans. 

9. 7X3 = 21ft.; 21ft.X3 = 63ft.; 2lX4' = 7ft.; 

E* 
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then 63 ft. + 7 ft. = 70 ft., which -f. 16 = 4f cord ft. X * '40 
= $1*75, Ans. 

10. $1*92 a cord is 9 *24 a cord foot ; 10 ft. X 3 ft. 9' = 
37 ft. 6', which X 4 ft. 8'= 175 ft. — 128 ft. (1 cord) = 47 ft., 
which -^ 16 = 2|| cord ft., at * '24 a foot, (2|| X 24,) ia 
$'70^; then $1*92 + $*70j= $2*62^, Ans. 

11. 4'5ft. X2'6ft.=:ll'7ft. X*''75=$8*775, Ans. 

12. 7*5 ft. X 3*6 ft. = 27 ft., which X 4*8 ft. = 129*6 = 
1 cord, 1^ ft., Ans, 

13. 10 ft. X 3*4 ft. = 34 ft., whichx3'5 ft. = 119 ft., which 
-i- 16 = 7^ cord ft., Ans. 



BZTRACTXOXff OF TBX3 SQUAXUa 

ROOT. 

^107. EXAMPI.£S FOR PRACTICE. 

4. 998001 ( 999, Ans. 5. 234*09 ( 15*3, Ans 

81 1 

189 ) 1880 25 ) 134 

1701 125 



1989)17901 303)909 

17901 909 



6. 964*5i9236024i ( 31*05671, ilns. 
9 



... 



^^ ^ 61 7. '001296 ( *036, .Ins. 

6205 ) 35192 



9 



31025 - ^^^ 



62106 ) 416736 
372636 



621127)4410002 9. *2916 ( *54, ^n5. 

4347889 i2 

6211341)6211341 ^^^^fj? 
6211341 ^^^ 



IT 107, 108. EXTRACTION OF THE SQUARE ROOT. 



55 



9. 36372961(6031, Ans. 
36 

1203 ) 3729 
3609 



12061 ) 12061 
12061 



10. 164 ( 12*8 +, Ans. 
I 

22)064 
44 



248 ) 2000 
1984 

16 



IT 108. 11. 3(1*73+, ^»5. 

1 

27 ) 200 
189 



343)1100 
1029 

71 



12. 10(3*16+, Ans. 
9 

61 ) 100 
61 



626 ) 3900 
3756 

144 



• • . 



13. 184*20 ( 13*57 +, ilns. 

2 

23)84 
69 



265 ) 1520 
1325 



2707 ) 19500 
18949 

551 



14. 4 Num. (2 
4 

9 Denom. ( 3, 
9 



Ans. 



15. 4 Num. (2 
4 



>Ans. 



25 Denom. ( 5, 
25 



16. 16 Num. (4 
16 

iOO Denom. ( 10 
1 

00 



Ans, 



17. 81 Num. (9 
81 



*Ans, 



iU Denom. ( 12, 
1 



22)44 
44 



4t6 BVPPLEMENT TO TB£ BaCABE ROOT. % 108. 

18. 26'25(4'5, iliw. 19. '75 {'866+ y Ans. 

16 64 

86)425 166)1100 

425 996 



1726)10400 
10356 

20. iJ z=: '833333 ( *912 +, Ans. 

81 

181 ) 233 
181 



1822 ) 5233 
3644 



1589 



Bm^jjsxnm to tbe sqitabis m>oT. 

EXERCISES. 

1. 4096 ( 64, A. 2. 2025 ( 45 ^. 3. 5625 ( 75, A. 
36 > 16 49 

124)496 85)425 145)725 

496 425 725 



5. 40 ;f 50 = 90X160 (rods 

4. 5i84 (72, A, in 1 acre) = 14400 r. ( 120 r., A. 

4^ I 

142)284 22)44 

284 44 



00 

6. 20X20=400 rods, which 7. 5 X 5 = 25, which X 

X4=1606(40r. A. 4= io6ft.( 10ft.,&c., il. 
16 1 

00 " 00 



/! 



^ 108, 109. STJPPLEMENT TO THE SQUARE ROOT, 57 

,8. j^ of 288 n = \/144 = 12 r. square. Two such 'fields, 
laid side by side, form a parallelogram 24 rods in length and 
12 rods in breadth, Afis, 

9. ^ of 784 =z\/l96=z 14 rows of trees each way, and 4 
such, laid side by side, would form an orchard of 14 rows and 
(14 X 4 =) 56 trees in a row, Ans. 

10. f of 192 = \/144 =2 12 rods square. The other 48 
rods a of 192) will extend this field on one side (48 -^ 12 1=) 
4 rods, forming a field 12 rods in breadth and 16 rods in 
length, Ans, 

12. V 100X100X3 = 173*2 + feet, Ans. 

13. V 12 X 12 -^ 4 = 6 inches, Ans, 



ir 109. 15. 6^ = 36, and 8' = 64 ; then, V 36 + 64 = 
10 feet, Ans, 

16. 32^^ = 1024, and 24^ = 576 ; then, ^ 1024 + 576 = 
40 feet, Ans. 

17. 40» = 1600, and 32^ = 1024 ; then, ^1600—1024 
= 24 feet, Ans. 

18. 40* (length of the ladder) = 160 0, and 24^ (width of 

the ditch) = 576 ; then, ^1600 — 576 = 32 feet, Ans. 

19. By the question, each raft;er becomes the hypotenuse 
of a right-angled triangle, with a perpendicular (12 feet) com- 
mon to both. One half of the beam (16 feet) is base to the 
one, and the other half, base to the other. 12^= 144, and 

16^ = 256 ; then, a/ 144 + 256 = 20 feet, Ans. 

20. The projection of the eaves 1 foot each way will make 
the length of the roof 32 feet, and the breadth 24 feet. A 
diagonal line, extending from corner to corner, will be the 
hypotenuse of a horizontal right-angled triangle, of which the 
length and the breadth of the roof will form the two sides. Half 

'the length of this line will be the distance from the post to 
the corners of the eaves. 32* = 1024, and 24* = 576 ; then, 

V 1024 + 576 = 40 ft., the half of which, 20 ft., is the distance 
from the post to the corners of the eaves. Length of a rafter 
to the middle of one side, 10» = 100, and 12* = 144 ; then, 

V 100 + 144 = 15*62 + ft., Ans. rafter reachipg to 

the mid dle of one end, 10*= 100, and 16* = 256; then, 

/v/ 100 + 256 = 18'S6 +, Ans. rafter reaching to the 

corners of the eaves, 10* =: 100, and 20* = 400 ; then, 

a/ 100 + 400 = 22*36 + feet, Ans. 



58 EXTRACTION OF THE CURB ROOT. Hi 109, 110. 

21. 800* = 640000, and 600" = 360000 ; then, V640000 
-|- 360000 = 1000 rods between the coraers, Ans. 

22. ^90 X 160 = 120 rods each side ; Vl^O* X 2 = 
169*7 rods from corner to corner, Ans, 

23. yi O X 160 = 40 rods each side of the field, and 

^40" X 2 = 56*56 rods, -7-2 =: 28*28 rods, distance of the 
centre from each corner, Ans. 



JOXT'BJLCTIOK OV THB C^TBII 

ROOT. 

i 
ITUO. EXAMPIiES FOR PRACTICE. « 

7. 373248 ( 72, Ans. 

343 

7» X 300 = 14700 ) 30248 

14700 X 2 = 29400 

2*X7X30= 840 

2X2X2 = 8 

30248 

00000 

8. 2i024576(276,iljM. 
2X2X2=J 

2» X 300 = 1200 ) 13024, 2d dividend. 

1200X7= 8400 
7»X2X30= 2940 
7X7X7= 343 ' 

11683 



27« X 300 = 218700 ) 1341576, 3d dividend. 

218700X6= 1312200 

6» X 27 X 30 = 29160 

6X6X6= 216 

1341576 

0000000 
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9. ' 84*604519 (4*39, -4^5. 
4X4X4 = 64 

4« X 300 = 4800 ) 20604 

4800x3=14400 

3»X4X30= 1080 

3X3X3= 27 

^ 15507 



43' X 300 = 554700 ) 5097519 

554700X9= 4992300 

9» X 43 X 30 = 104490 

9X9x9= 729 

5097519 

0000000 
10. '000343 (*07, .4. 11. 2(1*25+. 
000 1 XI X 1 = 1 

343 1« X 300 = 300 ) 1000 
7X7X7 = 343 300X2= 600 " 

000 2'X 1 X30= 120 

2X2X2= _8 

728 



12* X 300 = 43200 ) 272000 

12. 8 ( 2 ^ 43200 X 5 = 216000 

2X2X2 = 8 ( — 2^1. 5«X 12X30= 9000 

— (""^' 5X5x5 = 125 

3X3X3 = 27^^ • ??^ 

— 46875 

14. 343 ( 7 

13. 125 ( 5 ^ 7X7X7= 343 C = r 

5X5X5=125 K—h A • — '- ^ 

>— «>^- 1728(12 

216 (6 J 1 

6X6X6 = 216 1«X300 = 300)728 

300 X 2 = 600 

2?» X 1 X 30 = 120 

2X2X2= 8 

728 

000 
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15. 3^*^ = '2 ( '125 +, Ans. 

1 

1« X 300 = 300 ) 1000 1^- 

300X2= 600 
2« X 1 X 30 = 120 125 ( 5 

2X2X2= _8 5X5X5=125 

728 




12« X 300 = 43200 ) 272000 

43200 X 5 = 216000 

5« X 12 X 30 = 9000 

5 X5X 5= 125 

225125 

46875 



SVPFUmSSMT TO TBS OUBB ROOT. 

EXERCISES. 

288 X 216 X 48 = 2985984 ( 144 ft., Ans. 

1 

V X 300 = 300 ) 1985 

300 X 4 = 1200 2. 2 X 2 X 2 = 8 ft., 

4« X 1 X 30 = 480 Ans. 

4X4 X4= 64 

1744 



14? X 300 = 58800 ) 241984 

58800 X 4 = 235200 

4« X 14 X 30 = 6720 

4 X 4 X^ = 64 

241984 
000000 

3. 8 ft. X 8 (times) = 64 (solid ft.) 4 AT. = one side ; 
4x4X 4 = 64 
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4. 5X5X5= 125, which X 27 = 

3375 ( 15 ft. = one side, &c. 



V X 300 = 300 ) 2375 

300X5=1500 

6^X1X30= 750 

5X5X5 = 125 

2375 



0000 
5. P = 1, which X 8 (times) = 8 ( 2 ft., Ans. 
2X2X2=8 

Or, 27 ( 3 ft., AnsT Or, 64 ( 4 ft., 

3X3X3 = 27 4X4X4=64 Ans. 

iriU. 6. As 4 ; 32 : : (3^=) 27 : 216 ( 6 in., Ans. 

6X6X6 = 216 

7. As (6' =) 216 : (3^ =) 27 : : 32 IbTT 4 lb., Ans. 

8. 1* in. = 1 in., and ( I ft. =) 12' in. = 1728 in. diam. ; 
then, ' As 1 in. : 1728 in. : : $6 : $ 10368, Ans, 

9. (40'=) 64000-r-( 1* =) 1 = 64000 of the smaller, Ans. 

10. 112'= 1404928 globes, large as the earth, to make 
one as large as the sun, Ans, 

1 1. 7900^ (the earth's diam. ) = 493039000000 X 1000 = 

493039000000000 ( 79000 miles, diam. of 
7^ = 343 Saturn, Ans. 

r*x300=14700 ) 150039 

14700 X 9 = 132300 
J0= 17010 
9^ = 729 9' = 729 / 8 to "729,^1715. 



9»X7x30= 17010 12. 2'= 8 )=7f^,oras 

= 729 J 



150039 
000000 



ikRZTHXHIETZCikK PROGRZSSSZON'. 

irlia. 2. 100 — ] =99x3 = 297 + 4 = 301, ^ns. 

3. 41 — 1 = 40x2 = 80+1=81, ^»5. 

4. Here 40 is the number of terms less one, '06 the com- 
mon difference, and $rOO the first term; then, 40X^06=: 
2*40 + 1*00 = « 3*40, Ans. 

F 
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6. 605 — 5^= 600 -r^ 151 — 1 = 4, Ans. 

7. 3*40 — TOO = 2'40-f: 41 — 1 = *06, i4n5. 

8. 45—10 — 35 -r-S^^l = 5, Ans. 

10. 605 + 5 = 610 -7- 2 = 305 X 151 =t 46055, Ans. 

11. 100+ 1 = 101 -r- 2 = 50^ X 100 = 5050, ^ln5. 

12. 1 and 12 are the extremes ; then, 12+1 = 13 -^ 2 = 
6* X 12, (number of terms,) =: 78, Ans. 

13. 107 + 50 :*: 157 -f 2 = 78i X 20 = $1570, iln^. 

14. 40 — 1 =: 39X '05 = 1*95 X 100 = 195*00 + 100 = 
295*00, the last terra ; then, 295*00 (the last terni) + 100*00 
(first term)=395*00, which ^2= 197*50 x40zz:$79Q0, Ans. 

15. 81 + l = 82r^2 = 41 X4] = 1681,il»5. 

16. The extremes are 30 and ; then, 30 + = 30 -^ 2 
> = 15 X 20 = 300, Ans. 

17. 75 + 5 = 80-^2 = 40 X 11 = $440, whole debt ; 

and 75 — 5 = 70 -7-11 — 1 = $7, common difference, Ans. 

18. 1001 + 1 = 1002 -4- 2 = 501 X 501 (number of 
terms) =251001, Ans. 

19. 50 — 1 = 49 X i = 24^+2 = 26J, last term ; then, 
26J + 2 = 28^ -7- 2 = 14i X 50 = 712J, ^W5. 

20. 30 + = 30-7-2 = 15X91 = 1365, ^ns. 

GXSOSIBTRZCiLXi PROGRZaMZW. 

IT XX3. 3. Note. The 4 kernels planted is the first term, and the 
32 kernels harvested the second, both within the first year; it follows^ 
therefore, thai the miviber of terms in this example is one more than the 
numoer tf years ; consequently, there is a mistiute in the Arithmetic : in 
place of 16th, read I5th year, to bring out the answer there given. 

Indices: 1, 2, 3, 4, 5, ? xi,^„ i i_o i qi.ii 

Powers : 8, 64, 512, 4096, 32768 j \ *^®°' 1+2 + 3 +4+ 

5 = 15, an index less by one than the number of terms ; 
multiplying the powers of these several indices, we have 
32768 X4096 = 134217728 x 512 = 68719476736 X 64 = 
4398046511104 X 8 = 35184372088832, which X 4 (the 
first term) = 140737488355328, number of kernels, -r- 1000 
(number of kernels in a pint) = 140737488355*328 pints -^ 
64 (No. pints in a bushel) = 2199023255*552 bushels, Ans, 
4. 1824 — 1620 = 204 -^ 12 = 17, number of tehns, 
less one; then, 2" =131072 X *01 = $1310*72, Ans. 

7. 3— = 3-7- 3— 1 = 1^ + 3 = 4^, ^n5. 

8. 1— = 1-7- 4 — l = i + l = H,i4w5. 

^. i^y— 0=tV-MO — 1=^^V +tV (= ^j,)=ii=^h Ans. 

10. i8u-o=i8o-^iQQ-^= tf «feq+ i 8a = tf m =Ai^*>tf^ 
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, ^ K Indices : 1 , 2, '3, 4, ^i ? e- i >■ i n it • i 

11- \ Powers: 3, 9, 27, 81,243; ^^+^+2 = 11' ^ ^^^^^ 
less by one than the number of terms ; multiplying the powers, 
we have 243 X 81 z= 19683 X 9 = 177147, the last term; 

then, 177147 — 1 = 177146 ~ F=l = 88573 + 177147 = 
265720, Ans, 
J2. 1040r=l with forty ciphers annexed, which — 1 would 

= forty 9s; then -7- 10 — 1 = forty Is, the number of ker- 
nels, which ~ 1000 = nuihber of pints, and this dividend -7- 
64, (number of pints in a bushel,) = number of bushels, 
which X *50 = Ans. 

Compound Interest by Progression. 

H U4. 3. $1*10* = $1*4641 X $ 6 = $ 8*7846, Ans. 

5. 9 8*7846 -^ 1*4641 ( 1 *10*) = $ 6, Ans. 

6. $ 68'40 -7- 1'71 (1 *05") = $ 40, Ans. 

9. $68*40-r-40 = ^FtTz^ (H 91, Table,) 11 years, Ans. 
10. 9 5*352 -7- 4 = ^173^= ( IF 91 ,) 5 years, Ans. 

Annuities at Compound Interest. 

r. rOS^*— 1 ,^,2*65329 — 1 1*65329 

^^- 2- To5irr=(^9i.)-^— ^.=— - 

= 33*0658 X $50 (the annuity) = $ 1653*29, Ans. 

^ 1*10* — 1 , ^, , 1 '4641 — 1 *4641 

3. = (IT 91,) = = 4*641 X 

1*10—1 ^ ^ 1*10—1 *10 —'^^^^ 

$l50 (the annuity) = $ 696*15, Ans. 

VOe^ — l 4*048930—1 3*048930 

4. — =: , ^^ , = -■- — = 60*8155 

1*06—1 1*06 — 1 *06 

X $500 =$25407*75, Ans. to the last. 

^nmm er 1'06*— 1 1*26247—1 *26247 '^^^^ 

11116. 6. = = z= 4*3745 

1*06 — 1 1*06—1 *06 

X 100 = 437*45, the amount in arrears for the whole time, 
which -^ 1*26247 (1*06*) = $ 346*51, Ans. 

1'05'»— 1 2*65329 — 1 1*^5329 ^„ ^^^^ ^,^^ 

6. -— = = — -—-= 33*0658 X $100 

1*05 — 1 1*05 — 1 *05 

= 3306*58, amount in arrears, which -f- 2*65329 (1*05*^) 
— ~ $1246*^^ Ans 

8. $16*1929, from table above, whichx 4= $647*716, A. 

11. The last. Present worth, to commence immediately, 
1246*221, which-^.l*97993 (1*05") = $ 629*426, Ans. Or, 
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by the table, Whole time, 34 years, = $16^929 
Time in reversion, 14 years, = $ 9*89864 

Difference, 9 6*29426, which X 
100 (the annuity) =: 9 629'426, Ans, as before. 

IT 117. 15. — = 2000, worth, if entered on now, which, 

diminished by the present worth of $100 for thirty years, 
«1537'245 = $ 462*755, Ans. 



PXSRZIKUTATZON'. 

irllS. 2. 1X2 = 2X3 = 6X4 = 24X5 = 120X6 
= 720 X 7 = 5040 X 8 = 40320 x 9 = 362880, Ans. 

3. 1 X 2 = 2x3 = 6X4 = 24x5=120x6 = 720 
X 7 = 5040 X 8 = 40320 X 9 = 3G2880 X 10 = 3628800 
X 11 = 39916800 X 12 = 4T9001600 X 13 = 6227020800 
X 14 = 87178291200 X 15 = 1307674368000 X 16 = 209- 
22789888000 X 17 = 355687428096000 X 18 = 640237370- 
5728000x19 = 121645100408832000 X 20 = 2432902008- 
176640000 X 21 = 51090942171709440000 X 22 = 11240- 
00727777607680000 X 23 = 2585201 6738884976640000 X 
24 =620448401733239439360000 X 25 = 1551121004333- 
0985984000000, Ans, 

4. 1X2=2X3=6X4=24X5=120X6=720X7=5040 
X 8=40320, Ans. 



mzscx:££A»rzK>us szampkes. 

iriM. 5. 78X25 = 1950, the greater, and 1950— (15X 
9 =) 135 = 1815, the less ; then 1950 + 1815 = 3765, sum ; 
and 1950 X 1815 = 3539250, product, Ans. 

7. 12X12X6 = 864— (6 X 12) 72 = 792, Am. 

8. 6488X7 = 45416, Ans. 

9. 2058-^6 = 343, Ans. 

10. 17 + 8 + 35 + 40 = 100, Ans. 

14. {\=)lh — (.\=)^l=\h Ans. 

15. «=)f* + (i=)A = f*, ^w^' 

16. 21 X * = 15f , Ans. 

17. i~§aofi) = t, Ans. 

18. 12-7-3 = 4, one fifth, which X 5 = 20, Ans. 

19. 20 = fX^ + l = i ; then, 20 -i- f = 12, Ans. 

20. 9 -r f = 13J, Ans. 



I 

( 
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21. 780 X '06 =$46*80 
250X*08=|20*00 
154X15=$23'10 



eox'iOssje'OO 

*42xl5=$6'30 
4xl'25 = i6*00 
3'75 



Sold, $89*90 — Boaght, $ 21«05 = $ 68<85, Balance. 



22. 75 X 1*45 = $ 108*75 

64 X *95 = $ 60'80 

142 X *50 = $ 71*00 



31x 3 Xl'75=$ 162*75 
2X 2*30 = $ 4*60 
8x 4*30=1 34*40 



Sold, $ 240*55 — . Bought, $ 201*75 = $ 38*80, Bal. 

23. 670 X ^375= $285*00— (66^ X 4) $266*00=$ 1 9*00,^. 

24. $1*25X84 = $105*00, whole cost, which -r- $1*50 = 
70 bushels, Ans, 

25. 342 X *06z=$20'52, which -r-*375 = 54*72 gallons, A. 

26. *92 X 70 == $ 64*40 — (1*375X40) $ 55*00 = $9*40, 
which -r- *40 — 23*5 bushels, Ans. - 

27. 32 X (2s. 6d.) 30d. = 960d. -r- (1 s. 6d.) 18 d. = 
53j^ bushels, Ans, 

28. 15X(28.3d.)27d. = 405d.-r-($l*50x6Xl2)108d. 

29. 40 x'(7s. 6d.) 90 d. = 3600 d. -j- ($2*75 X 6 X 
12) 198 d. =: 18^-r gals., Ans. 

30. 41 X 30 = 1230 s. — (20^. X 20) 400 8.= 830 s. X 12 
=9960 d. -^ 5 d. = 1992 lbs. = 17 cwt. 3 qrs. 4 lbs., Ans. 

32. 2 s.: 2^ s. : :8 s. : 10 s. Ans. 

33. $ 2*00 -r- 4 = *50, Ans. 

34. $13*50 -7- 9 = $1*50, Ans. 

35. $100 -^. 40 = $ 2*50, Ans. 

36. (7 8. 6 d.) 90 d. -^ 3 = 30 d. = 2 s. 6 d., Ans. 

37. 21^.9s.r=429s.-^-22 = 19i=:19s.6d., Ans. 

38. $ 2*00 -^ *50 = 4 bushels, Ans. 

39. $100 -^ $ 2*50 = 40, Ans. 

40. $300-r-20 = $15, price of one, whichX 15 = $225, A. 

41. 7 : 10 : : 24 : A.* = 24 X 10 = 240 -^ 7 = 34f , 
Ans. to the last. 

42. $100 : $75 :: $6 : ^. = 75 X 6 = 450-r-100 = 
ft 4*50 Ans 

43. '$2475 X *005 = $12*375, Ans. 

44. $ 9876*40 X *015 = $148*146, Ans. 

45. $ 478 X *08 = $ 38*24, Ans. 

46. $ 734 X *21 = $154*14, gain ; then, $734 + $154*14 
= $ 888*14, the price at which he sold them, Ans. 

47. $ 500 + $ 43 = $ 543 X *24 = $ 1 30*32, to which + 
$ 543 = $ 673*32, Ans. 

* Answer. 
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48. 9G4Xfl2 = 9 7*68, discount ; then, $ 64 — $ 7*68 
= $56*32, Ans, * 

49. $4*50x*33J=$l'50; then, $4*50— «1'50=$3'00, ^. 

50. $42X*15=:«6*30; then, $42+$6*30= $48*30, price 
of the whole, and $ 48*30 — 120 = *40^, Ans. to the last. 

51. $59*20 ^ 4 (ir 29) = $14*80, to which + $ 59*20 = 
$ 74*00 -f. 740=* 10, Ans. 

52. $ 71*02 X *087 = $ 6*178, Ans. 

53. $ 487*003 X '09 = $ 43*83, Ans. 

54. $ 8*50 X *035 = $ *297J, Ans, 

55. $ 1000 X '000^ = $ *833^, Ans. 

56. $ *50 X '06 = *0300 X 10 = $ *30, Ans. 

57. $ 84*25 X '076 J = $ 6*417 -r- f = $ 7*4865, Ans. 

58. $150*01 X '140J = $ 21*6384 -r- f = $ 18*032, Ans. 

59. $ 150 ~ $1*15 p: $130*434, Ans. 

60. $ 475*50 -1- $ r08 = $ 440*277, Ans. 

61. $100 -T- $1*25 = $ 800, Ans. 

62. $ 575 — $500 = $75, whole gain ; then, $500 : 1 *00 : : 
$75 : A. = 1*00 X 75 = 75*00 -~ 50» = *15, Ans. 

63. $ 4*25 — $ 3*50 = *75, whole gain; then, $3*50 : 
1*00 : : *75 : ^ . = 1 *00 X '75 = *7500 -^ 3*50 = 21f , Ans. 

64. 126 X $ 2*75 = $346*50 — $283*50 = $63*00, whole 
gain ; then, $ 63*00^ 126=*50, gain per gallon ; and $283*50 
: 1*00 :: $63*00 : A. = $63*00 X 1*00 = $63*0000 -r- 
$ 283*50 = 22f per cent., Ans. 

65. $6 : $14 :: 12 : ^. = 14 X 12 = 168-7-6 = 28 
months, Ans. to last. 

66. $ 2* 18 -T- $ 8*27 (IT 89) = *666^i^ of a year, X 1 2 = 
8 months, Ans. 

68. 28 : 7 :: 8 : A = 7X8 = 56-7-28 = 2 weeks, A. 

69. 16 : 20 :: 8 : ^=20X8= 160—16=10 rods, ^. 
.70. 1^ : I :: 12 : ^. = 12 X t = ^, which-r- (1J=) 

J (f of s^-) = ^ = 5 years, Ans. 

71. $75 : $460 :: 5 : A = 460 X 5=2300-7-75 = 
30f months, Ans. 

72. $ 540 X '75 = $ 405, Ans. 

73. ^ — |=i^§ of a gallon in one minute; Jhen, 400 -r- 
Uz=:375 minutes = 6 hours, 15 minutes, Ans. 

74. -jJg. — ^^ == ^ part filled in one hour ; then, 1 -r* tjV 
= 30 hours, Ans. 

75. 5 : 40 : : 1 : ^. = 40 -7- 5 = 8 pipes, Ans. 

76. $300 : $500 :: 4 : ^. = 500X4 = 2000-7-300 
= 6f months, Ans. 



/ 
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77. 5 : 2 :: 800 : A = 800 X 2 zn 1600 -7- 5 = 320, No. 
that can be served 5 months; then, 800 — 320 = 480, Ans. 

78. 7:6:: $84 : ^. = 84 X 6 = 504-f-7=:$72, A 

79. 45 — 16 = 29 X $ 3*50 = $ 101*50^ cost of the better 
kind ; andI6XJ=12Xf 3*50 = $ 42*00, cost of the poorer 
kind; then, $101*50+ $42*00 = $143*50, Ans, 

80. $110-^75=146f— 126 = 20f gal., ^ws. 

81. 8 — 6 z= 2, gain an hour ; then, 24 — 2 = 12 hours, A. 

82. 12 + 45 (36 X li) = 57 rods, distance to be gained by 
the hound ; then, 57 -f- 4 (40 — 36) = 14^ minutes ; and 40 
X 14^ z= 570 rods, second^ Ans, 

83. 11 : 12 :: 1 : ^. =12 -t-11z= l-j3ij. hours, = 1 hour, 
5 minutes, 27^-^ seconds, Ans. 

84. B travels twice, and C three times, as fast as A ; there- 
fore, when A has travelled round once, B will have been round 
twice, and C three times, and there they will all be together 
for the first time ; therefore, 20 -7- 2 = 10, number of hours A 
will be in passing round once. Ans. 10 hours. 

86. One moves 6, and the other 10 miles per hour, and both 
together 16 ; then, one will go -^^f and the other ^^g^, of the whole 
distance ; therefore, 300 X A = 1 1 2jJ, and 300 X i% = 187^ ; 
or, 16 : 6 :: 300 : 1 12^ miles, and 16 : 10 :: 300 : 187^ 
miles, Ans., as before. 

87. 126 gal. — 4^ gal. (TxT?^ + 6x3-t-2h-4) = 
121f gal. to be sold; then, $275 X*30= $82*50 (percentage,) 
to which + $ 275 = $ 357*50, sum for which he would sell the 
whole, which -^ 121f gal. = $ 2*936 per gal., Ans. 

88. 150-1-3 (1129) = $50, sum which each received; 
then, $ 50 — *25 =: 200, number of melons, Ans. 

90. 1 — H (i + i + i + iV) = iftr ; then 450 is ^\ of the 
whole; therefo re, 450 -^ 9 = 50 X 24 = 1200, Ans. 

91. 1 — T^^(Hh*)=A, ^ns. 

92. 1 — H {i+%) = 1^? ; 6 is T^ ; then, 6X 15=90 ft., A. 

93. 1 — U (tV+§+ tV+A) = A ; 9 is ^% of the whole; 
then, 9-7-9=1 X80 = 80, whole number ; and 80XtV = 5, 
in grammar; and 80 X|=:30, in geography; and80Xfir=24, 
in arithmetic; and 80X5^= 12, in writing, and 9 in reading, A. 

94. 100 — 2^ = 97J-, which is f of the whole flock; and 
97^ .^ 3 = 32^, which X 2 = 65 geese, Ans. 

95. 1 — }i (f+f+J) = ^^ ; then, 60 + 40 = 100 is 
tV, and 100 X 12= 1200, Ans. 

"96. 1— ii(J + f+4)=TVJthen,7-|-3=10bx*^,an(i 
10 X 12 = 120, Ans. 
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98. 30 = 1 + ^ = f of the number sought ; then, 30 4- 
6 = 5, X 5 = 25, Ans, 

99. 84 = J of the number ; then, 84-7-7 = 12x4 = 48, A. 

100. 22 = (3—2^ =) ^ of the number sought ; then, 

101. 234J=l+f-f-f-|-f =fJJ times the number sought ; 
then,234f = Af^ 4 ii% (A^ X^t) = Hfff^ = ^. -^'»^- 

102. 93 = 1 + 1^ + 5i = 7* times A^s age ; then, 93 -r 
7i=12, A's ; a nd 12 X 1^=18, B^s; and 12X5^=63, C's, A. 

103. 435=l + l + f + i + i + ^ = ^of his pupils; 
then, 435 X 8 = 3480 -^29= 120, Ans, 

106. $ 40 -T- $ 8 = $ 5, what B spends more than his in- 
come, in a year ; then, $ 30 — $ 5 = $ 25, which must be ^ of 
their income ; $ 25 X 8 = $ 200, whole income of each ; and 
$ 200X1^ = 9 175, what A spends ; and $175+$ 30 = $205, 
what B spends. 

107. Ahas^— $20, and C^ — $30 4. then, A and C have 
the whole — $ 60, which must be B's share, or ^ ; then, $ 50 
X4 = $ 200, whole estate ; and 200 ~- 2 = 100 —20 = $ 80, 
A's share j'^and 200 ~- 4 = $ 50, B's share ; and 200 -^ 2 = 
100— 30=$ 70, C's share. 

108. The length of the body is J the length of the whole 
fish ; the length of the tail is ^ -|- 4 feet ; and the head is 4 
feet ; then, J + i+A + 4 = (f + 8 =) whole length of the 
fish, and consequently 8 = J, and 8 X 4 = 32 feet, Ans> 

109. A can do J, and B ^, per day, and both, working to- 
gether, ^ + ^ = -f^ ; then, 1~ ^^^ = 1 f days, Ans. 

1 10. A and B can do j-, B and C 4, and A and C -^ per 
day ; then, |^ + J -f- 1^ = f J, which -7- 2 (because each man, 
by the conditions, is taken twice) = -^^ what all would do 
in one day ; then, 1 -7- fyj^ = 3^ days, Ans. 

111. A and B together can do -^^ and A can do ^ alone; 
then, if — i = ^ what B can do in a day ; then, 1 -7- ^ = 17^ 
days, Ans, 

112. Am't.of $1*00 for (21— 18)3 yrs:=$M8 ) _fto<fin 
Am't. of $1*00 for (21— 14)7yrs.=$r42 ] —^ ^ ^• 

Then, (as they will receive inversely as the time,) 
As $2*60 : $1'42 : : $1000 : $546*153, the elder B's share. 
As $2*60 : $1*18 : : $1000 : $453*846, the younger B's share. 

113. 60 is the first term, *06 the common difference, and 
5 the number of terms ; then, (H 1 12) 4 X *06 = *24 X 60 = 
14*40 + 60=74*40, the last term, and 74*40 + 60 = $134*40 
^2 = $67*20X5 = $336, Ans, 

114 30x3 = 90X'5©=$45*00,priceofl00yardscalico; 
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and 45*00 -^ 100 1= *45, price of one yard of calico, which X 
40 = $18*00 -r- 36 (12x3) =: '50, price of one pair of gloves; 
then, $4-7- *50 = 8 pairs, Ans, 

115. B has 3, and C 7, more than A; 7 + 3=10, to be 
taken from ,100 = 90 -h 3 zn 30, A's ; then, 30 + 3 = 33, 
B's, and 30 + 7 = $ 37, C's share, Ans. 

117. 30X4=120 qts. X2=:240 pts.~3 (24-1) = 80, Ans. 

1 18. 12 cwt. 3 qrs. 12 lbs. =z 1440 lbs. ~ 24 (12 -|- 7 + 5) 
=: 60, Ans, 

1 19. 1 5 oz. 6 pwt. = 7344 grains — 306 grains (18 X 

12 X 24) = 24, Ans. 

120. 3 + 5 4- 7 = 15 cents ; then, the first will have j\ of 
60 = 12 ; the second, ^^ of 60 = 20 ; and the third, /^ of 60 

QQ Ans 

121. 50 s. = 600 d. -1- 30 d. (6 + 8 + 16) = 20, Ans. 

122. 7 «£. 17 s. 6 d. 1= 1890 d. ; as there were 3 women to 
every boy, and 6 men to every boy, as often as he gave 6d to the 
boy, he would give 8 d. X 3 zzi 24 d. to the women, and 16 d. X 
6 = 96 d. to the men; then, 6+24 + 96= 126 d.; 1890 d.— 
126d.=:15 boys ; an dl5X3z=45 women ; 15X6=90 men, A. 

123. $ 82'50 = 1+8 + 24 = 33 times the price of the 
sheep ; then, $ 82*50 X^ = $ 2*50, sheep ; $ 82*50 X ^^ = 
$ 20, cow ; and 82*50 X §|= $ 60, oxen, Ans. 

' 124. $1764Xf = $ 504, A^s ; and $1764 X M = $1260, 
B's, Ans. 

125. Each will have such part of the whole gain as his 
stock is of the whole stock ; therefore, $2364X ^'=- $1182, 
A's; $2364 Xi = $591, B's; $ 2364 X i = $ 394, C's ; and 
$ 2364 X tV = $197, D's, Ans. 

126. 1 — f i (f +f ) = A» what C furnished ; then, $1250 
X f = $ 500, A's ; $1250 X f = $ 468*75, B's ; and $1250 
X A = $281*25, C's share, Ans. 

127. First, to find the gain of A and B ; C's gain being 
$120, $332*50 — 120 = $212*50, the gain of A and B to- 
gether ; then, (IT 98,) $ 850 : $ 500 : : $ 212*50 : $125, A's ; 
and $ 850 : $ 350 :: $ 212*50 : $ 87*50, B's. To find the- 
price of C's cloth per yard ; if C's share of the gain is -^^ 
of the whole gain, his share of the stock must have been -^^ 
of the whole ; and 1 — ^ = -^^ must be equal to A and B's 
stock together, viz. $ 850 ; then, $ 850 ~ 85 = $10, -^ of 
the stock, whichX48 (C's share) = $ 480, C's stock, which 
-^ 120 = $4 per yard, Ans. 

128. As often as A paid 5<£., B paid 7 £.y and C lOj £. ; 
5+7+1 0^ = 22^ £. ; then, (t 98,) 22^ £.\h£.\\ 120^. : 
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26^. 13s.4d.,A'8; 2SU£.:7£. ::120j^. : 37j^. 68.8d., 
B's ; and 22^^. : 10^.^. : : 120 £. : 56^., C% Ans. 

129. As often as A has 9 .£., B has 5 £., and C * of £, 5, 
= 2^ £. ; 9 + 5 +2f = 16f £, ; then, ^ £. : 16l £. : : 
1537f .£. : 11583^. 8 s. 10 d. Ans, 

130. 3 men 5 days = 15 men 1 day, and 7 men 3 days 
= 21menlday; 15 + 21 = 36 days ; if — A,A; ^=z 
^, B ; then, $ 54 X ^ = $ 22'50, A's money, and $ 54 X 
-^ = $ 31*50, B's money, Ans. 

131. 9 months : 12 months : : $1200 : $1600, Ans, 

132. §4-1 +i+^=z=l|, paid by all; then. If : f :: 
36 8. : 13 s. 4 d., A ; If : ^ : : 35 s. : 10 s., B ; l| : ^ ; : 
35 8. : 6 s. 8 d., C ; If : J : : 35 s. : 5 s., D, Ans, 

133. f + 1^(7 + ^J = f § ~ 2, (as each man's hordes are 
taken twice in the question) = fg ; then, fg — I (A's and 
B's)=^, C's; fg— ^(A's and Cs) = ^, B's ; and fj 
— ^ (B's and C's) == |j, A's; then, A will have ^% of 
*26'45=$11'50 ; B wUl have j^=i $5*75, and C ^ =$9*20. 

1 34. f of I = i^ = f , by which-r-375 ^.=1500 £,, Ans, 

135. 450 j^. ~ f = 1200 £., money he had after he 
bought his commission, to which -|- 1500 £, = 2700 i., what 
he had before he bought his commission ; and this must be 
^ (f— f) of his fortune at first; then, 2700^. -f-f = 
3780 £,, Ans. 

136. 1560rf.-^T^2 = tfif2ii.£., the elder brother's for- 
tune, which X V^ (5f ) = ^^1^^ £., which is f of twice as 
much as the father was worth ; then, ^^^1^ -r- f = ^^f f^^ 
-1-2 =.a^||iJi.^.= 19165^., 14 s. 3^d., Ans. 

137. f of| = f ; then, 537^. is|— |=f, and 537^. 
-7- f 1= 1432 £,, the sum he had after he had spent ^ of his 
fortune, and consequently this must be -f^ of what he had at 
first ; then, 1432 ^. — |i = 2082 £, 18 s. 2^ d., Ans, 

138. 95173000 X 8 = 761384000, which ^ 60, 60, 24, 
and 365^ == 24 years, 46 days, 7 hours, 33 minutes, 20 sec^ 
ends, -4715. 

139. 231+1 = 232+44=276 — 2 = 138, number of 
men on a side after the addition ; then, 138^ =: 19044 — 44 
= 19000, Ans. 

140. 45 X 28 (number of shillings in a guinea) = 1260 s., 
which -f. 20 = 63 ^. ; then, 63 £. is -^^ of the whole adven- 
ture; m £,'^-^jj=V^£.\ 11 + 8 = 19 ; then, A will 
have li of 180 £, = 104 £, 4 s. 2|^ d., and B will have ^ 
of 180 £. = 75 £. 15 s. 9^ d., Ans. 

141. 3000 X 320 (rods in a mUe) = 960000 X 16^ =; 
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15840000, number of feet across the Atlantic, which X tbVs 
==9747-^g. grains = 1 lb. 8 oz. 6 pwts. 3^^ grs., Ans. 

143. 40 X 40 = 1600, the last number, which -r- 4 = 400, 
the second number, and this -7- 4= 100, first number, Ans. 

143. 100' —S(f= 10000 — 6400 = 3600 ; then, /v/3600 
= 60, height of the steeple, which X 3 = 180, height of the 
spire ; to find the length of the line, 180« -f-80»= 32400 + 
6400 = 38800, and V38800 = 197, Ans. 

144. 7i^+W = J^^+3^^ = ^f & + Aja = L^ ; then, 
\/^f i z= ^^- zz: 12J- miles apart in one hour, which x 24 = 
300 in one day, which X 3 = 900, Ans. to last. 

145. 50' + 50' = \/5000 = 70*71, Ans,, nearly. 

146. 70'71' zz: 5000, twice the area, which -^ 2 = 2500 
area ; then, ^2500 zr 50 rods, Ans. 

147. 33J' — 20« = lllli — 400:z:711^ = &4yia; then, 
yj£i^o_fl. z= % =: 26|, length ; then, 26§ X 20 = 533^ rods, 
= 3 acres, 1 rood, 13^ rods, Ans, 

149. 36 X 9 = 324 square feet ; then, V324 = 18ft., -4. 

150. 80 X 20 =z 1600 ~ 160 = 10 acres, Ans. ' 

151. lOX 160=z:l600 sq. rods, which-i-20zz:80 rods, Ans. 

152. 1 X 160 z= 1600 sq. rods, which -7- 80 = 20 r., Ans. 

153. 18+10=28-^2=zl4, ^n5. 

155. Mean width, f z=: 1 ft. ; then, 20 X 1 = 20 ft., Ans. 

156. 40X20= 800-7-2 = 400 sq. r. = 2 acres, 2 roods, A. 

157. 30 X 6 (10 -7- 2) = 150 rods, Ans. 

158. 150 -f- 30 zz: 6 X 2 = 10 rods, Ans. 

159. 1 50 -^ 1 ;= 15 X 2 = 30 rods, Ans. 

160. 10'— 5' ( 1 0—2) zz: 100 — 25 = 75 ; V75 =8'66 ft. 
perpendicular, and 8'66 -7- 2 = 4*33 X 10 = 43*30 ft. area, A. 

161. 6 X 6=36x6z=216feet, ^W5. 

162. 8x4 = 32x2=64 cubic inches in one, which 
X 10 = 640, Ans. to the last. 

163. 1728 -7- 64 (number inches in one brick) :z= 27 brick 
in a cubic foot, which X 1000 = 27000, Ans. to the last. 

164. 40 X 12 = 480 X 2 = 960 X 27 = 25920, Ans. 

166. 5000^ = 125000000000 ^ 200000000 ( 1000 X lOX 
4 X 5000) = 625 hours, = 26 days, 1 hour, Ans. 

167. 380 X 120 = 45600 ; then, 45600 : 62700000 : : 
I : A.=: 62700000 -r- 45600 = 1375 times, Ans. 

168. 365X24 = 8760, which ^625 (26 days, 1 hour,) 

= l^Tis* ^^^* ^^® P^ ^^^^ discharge in 365 days, which X 
1375 zz: 19272 cubic miles, Ans. 

169. 5 : 10^ : : 62700000 : A. = 62700000 X 104 = 
658350000 — 5 = 131670000, number of square miles of 
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water, which X 4 = 32917500, number of cubic miles in the ocerfn, 
which -f- 19272, (number of cubic miles of water discharged, by all the 
rivers, into the sea in one year,) = 1708 years, 17 days, 12 hours, J3ng, 

170. 1000 X 13i = 13500 X 2^ feet, (30 in. -*- 12)= 33750 oz., which 
•^ 16 = 2109*375 lbs. on a square foot j then, 2109*375 lbs. X 25000000 
(50002) = 52734375000 lbs. on a square mile; and 131670000 (No. of 
square miles of water,) + 02700000 (No. of square miles of land) = 
194370000, whole No. of square miles on the surface of the globe, which X 
52734375000 (No. of lbs. on one square mile)=1024998046b750000000 lbs. 
weight of the whole atmosphere, Ans. 

171. 14 X 3f =44 feet, Ans. 

172. 4 X 3| = 12f feet, Jins, 

173. 147 X 3f =462 feet, Jins. 

174. 462-f- 3| = 147 feet, Ans. 

176. 11 (22 -^) X 3i^(7 -f- 2) = 38i square feet, Ans. 

177. 176 -*- 3f = 56, the diameter ; then, 88 (176 -f- 2) X 28 (56 -^ 2) 
ss 2464 rods, Ans. 

178. 1*57079 (3*14159-^2) Xi (l-J-2)=*7854 of asquare rod, nearly, A. 

180. 3j -5- 3f = 11, the circumference ; then, 11 x 3j = 38 j^ square 
inches, Arts. 

182. 7 X 3f = 22, circumference ; then, 22 X 7 = 154 X J (i of 7) 
e=179f solid inches, Ans. 

183. 24853X7911 = 196612093 X 1318J (7911 -*- 6) =259233031435 
miles, JIns. - 

184. 3*14159x20 = 6'283l80, the circumference ; then, 6*283180x20 
= 125G63600, area, which X 3^ (20 -j- 6) = 4188*7823 cubic inches, and 
this -5-231 = 18*132 gallons, j^ns. 

185. 3 X 10 = 30 solid feet, Ans. to the last. 

186. 7x 3f = 22, circumference ; then, 11 (22-^2) X 3^ (7 -5- 2) 
s=38'5 square inches, which, -f- 144 = *26736 of a square foot, which X 
20 = 5*3472 cubic feet, Arts. 

187. 3*14159 X 18'5 = 58ai96, the cir. ; thtt>, 29*0598 (S8'lin6 -i- 2) 
X9*25 (18'5 -5- 2) = 26880315, area of one end, which X 8 = 2150*4*^5 
cubic inches, Ans. 

189. 7 X 3| = 22 cir. ; then, 11 (22-^2) X 3j (7-^2) = 38^, the 
area of the base, which X 9 (27 -s- 3) = 346^ feet, Jins. 

191. 36in. — 27in.=9in.; and *27-h^(§ of 9) = 33 in. mean diam- 
eter ; then, 33* = 1089 X 45 (length) =49005 X 34 = 166*6170, Arts. 

194. 1 : 5 : : 4 : ./9. = 20 feet Ans, 

195. i *: 40:: 1*75 *: ./?. =175x40 = 7000^ J = 14000 pounds, wi?jt#. 

196. 3 feet 4 inches =40 inches, and 2 feet 6 inches = 30 inches ; 
then, as they would carry parts inversely as the distance, 7(Hn. : 30 in 

:: 200 pound^:^. = 200X30 = 6000-s-70=85f pounds; an470in. : 

40in. -.: 200 pounds : ^. = 200X40 = 8000-$- 70= 114f pounds, .3. 
. 198. 10 : 1 :; 60 : v3. = 60-*-10=6inches, Ans. 

200. 10X2 = 20X12 = 240 inches, which X 3|=754^-j-i = 

3017f X 120:^362057^ pounds, Ans. 
UOl, Jin. : 120in. :: 1 : A=120, Ans. 

202. 231 -^ 4 = 57| ; then, 231 — 57| = 173*, Ans. 

203. J4--2i = lliqts.,which-s-4 = 2i gallons; then,231 X2l = 
664| inches, Ans, «> 
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